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improved by the times of Hippocrates, is very 
draws from it; and ſome parts of his phyſiology 


ever, have done by 
critics with Homer, 


to explain what he never dreamt of. Galen, the 
of anatomiſts, is, for the ſame reaſon, - -in 


2 — parts. "He . — a with — — 

this ſtudy, as to incur the cenſure of madneſs.” His ths 
Ggn was to examine the nature of the bile,” and learn the 
ſeat and cauſes of diſeaſes. - That this ſcience. 3 


from his writings, which are iatermixed with — 


applicable to brutes. Theſe paſſages appear to us . 
ceeding obſcure, oſten falſe and 1 and 
have for that reaſon been rejected by ſome very great 
critics. But is not this owing to our on ignorance ? 
We do not well underſtand the then received; ſyſtem of 
anatomy, and his terms and names do not correſpond to 

ours. The ſmall tract De Vulneribus Capitir, is as great 
a maſter-piece in its kind as the Coace Predidtiones." Yet 
the firſt has been eſteemed by ſome lame and imperfect, 
and afforded occafion for . di utes and wrang 


kings; 


aud all this becauſe not: unde . - Andtomiſts, how- 
ites- in moſt cafes: as the 
bim the maſter of all human 
and divine ſcience. Not a new diviſion of a bohe, or 
diſpute about a proceſa, or articulation, but has been 
referred to his judgment; and he has: often been made 
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become an obſcure writer. He is aceuſed and ended os 

by the greateſt ſuceceding maſters. Veſalius, the great: 
reſtorer of anatomy, will not, allow accuracy or trutii in 
many of his deſcriptions ; they are, according to him, 
taken from oy and obtruded on the world 91 human. 
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ions, and condema 
Judge beturen hefe — 1 K Cage 
rative Anatomy. alone cn extricate us from this con<« 
fuſibn ; as it will teach us when Galen and others deferĩ . 
— 1 We an 
t the greateſt part his deferiptions- 5 
taken from brutes, which be transferred by atialogy to. 
the human body, and ſo are inaccurate ; that à few were 
taken from the human ſubje&, and are not capable * of 
being otherwiſe applied. This ſtudy he himſel Fern 
ww. hy with great earneſtneſs to porting of 
obſcrvable, that the moſt eminent anatomie 
vered their genius by an early: attachment to N Tk 
was: the caſe of Veſalive and Velten. 44g 
As the firſt knowledge the ancients gitined in anatomy 
was from the diſſection of brutes, ſo they formed the | 
names and terms of art from the moſt rate art 
the part afforded, and that in different animals. 
names were applied to the correſponding parts in t 
human body, and retained by Forceeliing . 
avoid a multiplicity of words. This, however, | 
duces one bad effect, that it muſt miſſead us in our con- 
ceptions, as thoſe names are often impro ithets 
. human ſubject. The e fa on res 
marked ſeveral of theſs. The name of right and keftwen- 
 trile is apt to give a wrong iden of the poſition of the 
heart; and the aorta aſctndens and deſcendens has impoſed | 
on ſome of the maſters In anatomy, who, it is plain, 
have taken their figures from the name. Diſputes! have 
ariſen about the appendix ver mifor min, &c. which Are all 
| cleared up when we once view che Ent in the gui 
| . the name was taken. 
* intention of nature in the mai ion of the er 
e uy A Coe 7 


1 . ack W LOTS eden Amimalerte ut diſ- 
ſectionibus; ; eorumque exta curioſus, quam pro illa tate, rima- 
batur: quam ego præſignificationem, non in Veſalio tantam, ſed 
in aliis quoque puetis fuiſſe ſcio, qul, cum adoleviſſent, anatom 
n le * Morgagnt FE de vita Va 2 Mm 
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2 
es cs is, if we would undarttand (phyfies | 
. 
we muſt ſee how the ſane end is brought ab 
ſpecies. ' We HR the- x 4 
the ether paint See. and; 
eee 
in à very different way then me : 
that this is the aße or Ron 

ing can never betray us if we are but | 
The writers bs, plbadight have generull Te 
route, and ons favourite bebe or other ferves'to bes 
— or moſt of the ſyſtem.” An innate and con 
pre Ke. have all had their 
reigus and : and in truth, . 
ſeem not to have iently conſidered the im 
of this ſtudy to forma complete Phyſiology, which muſt 
ever be the great baſis of their art. They hate beſtow- 
ed pains in examining the human body diſſected mi 

ly its ſeveral parta, traced out (perhaps often in. 
vented) a new divifion of a muſcle: . But how little has 
phyſic been by all this ?: The moſt 

cription. of the human ſtomach, with all ee 
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instrumente, and hunters are — 
thor well obſerves) will nerer 
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* ferring the Right Arm; of the Grculation of the blood 


| Glands, their uſe and mutual proportion; the uſe of the 
Spleen, c. This laft he explains. in ſo ſhort and ma- 
ſterly a manner, that more argument will be found in 
the few lines upon it, than is to be collected. from whole 
treatiſes on the ſubject. But as his deſign was to give. 
a deſcription of the ſeveral ſpecics, or rather their prin - 
cipal differences, he chiefly confines himſelf to this. 8 
in the anatomy of the dog he compares the different po- 
fition, ſhape, length, &c. of the ſeveral parts with the 
correſponding parts in man; and from that one eireum -: 
ſtance, the die rence of an erect and horizontal poſture, 
explains all the variations. This reaſoning then gives 
ſolution to many difficulties in the human 2 
why the Spleen is ſo firmly attached to the Di 5 
hy the Omentum reaches only fo far; why 1 e poſes 
rior part of the Bladder is only covered by the! 2 
neum, &c. ' There have been diſputes n the fiſſure in 
the human liver, and diffe nt accounts given. Theſe all 
vaniſh, when we conſider this viſcus in ent animals. | 
We then find, that there are more or fewer divifions, ac: 
cording to the greater or leſſer, flexility of the 422 
The ſame rule holds with regard ta the diviſions 
| lungs, This reaſoning likewiſe excludes. the pret 
uſe of the ligament in the human liver. And, in 
we dan underſtand but little of our own ſtructure 
we ſtudy that of other animals: we ſhall then find, that 
the ſeveral variations are relative, and depend on the difs 
ferent way of life; that is, one leading ſpecialty dre 
after it a great many more, in which e 
an œconomiſt, and takes the ſhorteſt route. A 
The beautiful gradation of nature in the diffetent or- 
ders of beings is very remarkable, and ſtrikes the mind 
firſt as being moſt obvious; but whep we take any vun, 
ſpecies, the caſe there is ſtill the ſame, and we obſerve | 
—— a difference, - Thus, in the, animal king- 
dom, m_— my — with langs, . others . | 
nved of theſe breathing be a; mul. 
_ diaphragm and ſtrong 2 others a, 
mere membrane. It muſt be — to leary 
- how theſe differences and deficiences are adjuſted and : 
ETHER n W can un: 
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derſtand that — of 3 iofo-muelifatkie  - 4 
of, and but little underſtood. Henee likewiſe we muſt a. , 2 ol 
learn what to think of animals perfect and imperſe ct. 5 
Anatomiſts have made a nsiſe about; the diesen 55 : 
tructures of the ſame part in the human body, N 
been at great pains to make collections of thoſe Laſu ; 
Nature, as they call them; which beeauſe they are 
rare, are for that very reaſon of no great confequence to 
be known. The epithet; however, is extremely pro- 
per; for the moſt remarkable of them are tranſitions 
from the order or law of nature that obtains in one ſpe- 
cies to that of another. Thus it has been obſerved, (tho 
very rarely), that the liver was ſituated in the left hypo- 
chondrium: but, as our author remarks, it is not pecu- 
| Har to it to lie on the right fide in animals; for in fowls 
it lies equally in both, and in fiſhes on the left. ' 
It is ng that we have no tolerable treatiſe on 
this: ſubject, which is in itſelf fo entertaining and ſo - 
conducive to promote Medicine. Thoſe whe have made 
attempts this way, have only collected and ranged in or- 
der ſome particular a ſuch as Birde or _ | 
They have likewiſe with great labour given us | 
and deſcriptions of them; but all this is little elſe Thaw | 
mere amuſement; It. is-the: ftrufture of their internal 
organs we ſeek after, and the manner how-the different 
functions of the animal-ceconomy arc Serformed;/ Their 
hiſtories of. theſe are every way defective and erroneous: 
There are indeed noble hints to be found in the writings _ 
of ſome of our modern — ly thoſe of «+ 
the immortal Dr I That great man well under 
ſtood the importanoe n ſcience to adyance medi- 
eine; and the moſt of his time in 
diſſecting animals — tribes, and making expe- 
2 on them: by which means he made the. 
diſcovery that ever was in the ſcience, and laid: the foun- 
dation of the preſent ſy1 He had inly left us 
other treatiſes on this had he not been intars. . 
Ha a 6dr, civil wars. ian wed then, 
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thor, that we-know- of, "has's op 
ſciencey where we-might have a — 

material difterenees in the ftractute of zuin 
are indeed e ce; ity 


An e 4 AI 
them of their — © 
and books; the many fra: Turprifin 
told, however, by credit N v7 
little left behind beſides an indigeſted G ef d. 


and def, ſome true and many falſe: The 

however, was populaiy and they could nor fail of 1 > 
| "*Preatiſe, D the late celebrated 4 

Monro, is executed upon à more uſeful plan, og 


more'ſyſtematie”mhuner, | Tee deſeriyeions are al taken 
* The'antho of Mjppektaine . . adduced 4 — 
ment; * eite two paſſages. Ae a Hd —4 


mends the ſtudy, of Aſtronomy at neceſſary. to 2. ebay 75 


the ocher, that of Arithmetic and Geometry. 45 
from his belief in the inflacnce of the ftars:; e from 
his yeneration for the /Pythagoric numbers, in the — 
ded his theory of the a 
theſe rations then are foreign. ts the pu pony Hd 
in any of hie genui 6 wigs Ab ulleſt 2 of this. 
reaſoning. ' On whe (int R W Primus us uit 
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ent parts of the late Author's other Worke, and the 
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from the life,, and dhe. wesſoning emplohed is plain and 
concluſive. Theſe are intermixed with many practical 
obſervations in medicine and frgery, INE 
inftruQ;and entertain the reader, wy 
This work, in ſübſtance, appeate« "about: tf years 
ago, under the title of An Z/ay «CO 
| but, without: gag: anthers cemes. being oom- 
5 — 2 from Notes taken by a ſtudent at the . Cd Las- 
tures. As it was of courſe exceedingly — 
roneous, the prefent Profeſſor. of Anatomy, in p Ye 
for the preſs the Collection of his father's Works lat 
publiſhed, corrected this piece amongſt the reſt; and 
r ee n had been 


— + 
phe goo yh ho hr of making the — — | 
ditions and improvements. . This has. been 
| accompliſhed, as far as the limits of a compend would 

admit, or as ſeemed to comport with the original ſcale of 5 
the undertaking. Some of the principal ſubje&s, parti» | 
cularly the Dog, Fowls, and Fiſhes, have — gonſi - 
derable augmentation: Others have been entirely added; 

as Amphibious Animals, Serpents, Inſects, &c.; And 
leſſer additions in great number have, been made in va - 
rious parts of the work, — either inſerted i into the body, 
or thrown to the bottom of the hogs the form of 
notes. Of the additions i in ge are drawn from 


ſelves who had the care of the edition, ſome from differ- 


eſt number from the Lectures of the illuſtrious Pro- 

ſſor who now fills the Anatomical Chair. To render the 
whole more uſeful, an 3 Index of * pril is. 

pal matters is | ſubjoined. | MY 
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Anatomy are the followi Fill It furs 

niſhes us Teich a ſufficient } nowledge of the 
different parts of animals, to prevent our being 
impoſed upon by; ſuch authors as have delineate 


T H K. rieten WN of Col La 


and deſcribed 150 * from brutes as belong - 


ing to the human bo Secondly, Tt helps us to 
underſtand ſeveral. er in che ancient ners 
in page who have ond $354 of their - 


. bave * 5 by m__ 2 | 5 8 


miſts: Theſe will be in a great f 


by exhibitidg the ſtructure of the lame parts i 
different animals, * I the 1 ot⸗ 
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14 INTRODUCTYTTON.  , 
gans employed in pefforming the ſame action, 
which in the human body is brought about by one 
more complex. **; SR 
In this view, it is altdgether needleſs to inſiſt 
on thoſe parts whoſe uſe is eaſily underſtood when 
once their ſtructure is unravelled. Thus, for in- 
ſtance, if we be acquainted with the action of the 
muſcles in general, it will not be difficult to de- 
termine the uſe of any; particular muſele wt 
örigin and inſertion is Known, if we at the fame 
time conſider the various connections of the bones 
to which it is fixed, and the different degree of 
mobility they have with refpett to each vther © In 
the ſame manner, if we know the uſe of the nerves 
in general, we can eaſily aſſign the uſe of thoſe 
nerves which are diſtributed to any particular part. 
There is then no occaſion for a complete Oſteo- 
logy, Myology, & c. of the ſeveral animals we 
mal treat of; nor need we trouble ourſelves about 
the ſtructure of any of the parts, unleſs when jt 
ſerves to illuſtrate ſome of the fore-mentioned 


Pur oſes . 7 „„ JOS V 
7 That the firſt uſe we propoſed from examiving 
the ſtructure of the parts in brutes is real and 6 
conſequence, is evident from looking into the 
works of ſome of the earlieſt and greareſt maſters 
of anatomy, who, for want of human ſubjeQs, 
| have often borrowed their deſcriptions from other 
animals. The great Veſalius, although he juftly 
reproves Galen for this fault, is guilty of the fame 
himſelf, as is plain from his delineations of the 
| Kidneys, uterus, the muſcles of the eye, and ſome 

Ss, AS | V- 

* Notwithſtanding this aſſertion of the learned author, we mult 
obſerve, that the myology of animals E 
for young anatomiſts, who nerally begin with diſſecting them 
before they have acceſs to human bodies. For this feaſon, we 
Have added, not indeed a complete myology, but an account of 
the particulars wherein the muſcles of a dog differ from thoſe of a 
man; this being the animal moſt frequently choſen for diſſections, 
nnd one of thoſe whoſe ftruQure bears no ſmall reſemblance to 


that of the human ſpecics, 


* 


2 ie anti quity e to be ds. 


with this; fince, in Willis Anaumia Centùri (the 
plates of which were: revifed by that accurate ana- 


tomiſt Dr Lower); there ace ſeveral of the pi 


taken from different brutes,. eſpecially; the dog, 
deſides thoſe he owns to be ſuch. tus 15 94 | 

We ſhall give ſeverat examples o ſecond a 
in the — of the work. 


The animal kingdom, as well as the vegutelils, | 
contains the molt ſurprifing variety; and the de- 
ſcent in each is fo gradual, that. the little tranſi- 
tions and deviations are almoſt imperceptible. The 
bat and flying-ſquirrel, though quadrupeds, have 
wings to themfclves up in the air. Some 
birds inhabit the waters; and there are fiſhes that 
have wings, -and are not rangers to the airy re- 
gions; the amphibious animals blend the terre- 
ſtcial and aquatic together. 
The animal and vegetable kingdoms are likewiſe 
ſo nearly connected, that if you take the higheſt 
of the one, and the loweſt of _ other, there will 
ſcarce be preſerred any difference. For inſtance, 
what difference is there betwixt an oyſter, one of 
the moſt i iſed of the animal tribe, and the 
ſenſitive plant, the moſt exalted of the vegetable 
kingdom? They both remain fixed to one ſpot, 
where they ae their nouriſhment, having no 
proper motion of their own, ſave the ſhrinking | 
from the approach of external injuries. Tun we 
obſerve a ſurpriſing chain in nature. 
As there is then ſuch a vaſt variety, it is not 
only needleſs, but impoſſible, to conſider all of 
them particularly. We ſhall take only ſome of the 
moſt remarkable genera; and hope, from what- 
will be ſaid of them, any of the intermediate oo | 
grees may be underſtood. 4 
In treating of QUADRUPEDS, we ſhall divide 
them into the carnivorous and herbivorous. As. 
an inſtance of theſe laſt, we ſhall take the rumi- 
wo 55 B 2 N mant ö 
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55 
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nant + Kind The -rowLs we ſhall divide into thoſe 
_ that feed on grain, and thoſe that feed on: fleſh. 
The diſtinction we [ſhall make in treating of 
F18HEs, ſhall be of thoſe that have lungs, and 
thoſe that have them not. The firſt indeed are 
with difficulty procured, and at the e nen 
fer \ _ little from quadrupeds. LS OW 
e ſtructure of inſecte and worms is ſo very 
minute, and lends us but little e Big for the 
ends propoſed, we purpoſely omit them . 
In inquiring into 7046 ſtructure of diferent ani 
mals, we ought to previouſly.acquai vit 
the” form of their body, manner of life, kind of 
food, or in ſhort with their natural hiſtory; which 
will lead us to account for the reaſon of their dif- 
ferent ſtruckure, enen 1 Cots 1 
the human bodſ yx. e + bf 
= © Th * | ificule * kn 
Known, ongh Berge 225 72 a 1 wh 8 f 
animals are divided, and as _—_ of them are very uſeful to mii 
we have thought proper to a few eireumſtances concerning 
them, which at leaſt may be conſidered as. matters of ehrioſity 
highly worthy of the attention of every auatomiſt; not t men- 
tion, that every advance in knowledge; with reſpect to the ſtrus- 
ture of any one animal; muſt either directly or Ape caſt ſome 
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Of QUADRUPEDS: in geixiral. 
AS quadiupeds have 2 covering df kat; 


woot, Rc. te defend them from the inju- 
fes of the weather; which varies in thicknefy ze 
cording to the ſexſon of the year; and difference 
of the climate! Thus in Ruſha and me northern 
countries; the furs ute very thick 6 gotta ge ile 
the lite Spanith Tap-dogs;* and e 
have littis or n hair at , A a e214 * 

The curis and entirala” ti p. RY 
ſed much in” the Tame way. a the dau, only 
. ekaſkic. Lane iarely under this there is a 

thin” cut muſcu A gy called 
Mo Fe tarnofae, which *commor-to alf quz-- - 
drupeds, the pôreine kind excepted 5: this prineĩ- 
pally covers the trunk; ſerving to ſhrivel che ſkin,, 
in order ts drive off inſets; their taib and heads. ' 
not being” füffeene for thig*hurpofe, while their 
arten are M a6 in. Tm ares * — 

8 42 01 off, 7 Ants 

diy Ben frome ont 11 
fuel as ihe platyſma 
i +, dives, and” Frontales,. and the col-- 
lapſed tunica celluloſa oi emacĩatec᷑ ſubjects, to 
reſemble this thim muſcle, that ſome of the older 
anatomifts reckoned ſucb a panniculus among the 
common ite of the Hitman 547. This. 
Carolus Stephanus has well obferved:. | 

Moft part of quadrapets wantclavicles, en 
their anterior extremities fall upon their cheſt, ſo · 
as to make their thorag- p nartrower 


roportional 
than the human. Thie feral] diftance- of their ant 


anne extremities is very ay bes on their uni- 
orm 8 es indeed, and uirrels, have: 
elavicles, to ene a more full uſe of their · 
extremities in elimb ; but when wk fit. down 
Ba. Thg | | 
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produce the diſeaſe, no fair: inſtance bas ever been. brought of 
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dat zun argh ani, 
; deed of moſt quadrupeds, that its, 
- mugt ſhorter, in n .proportiap to ita tung, 
man, the length, of whoſe tapes 
on the length. of his inferior e 700 
ever, to balance this, a 

proportionally longe longer and jo 4h 
more flexible, by Which he r ſtep to 


rior. His. common teguments. a-kin.to 
thoſe of other quadrupeds :;,oply. IE allow. li itt! 
or ng paſſage for ſweat z, bat, a 4 48 Wer- 
heated, the noxious and ſugerfiyous. matter, fine 
an exit by the ſalivary gland: f her s out his 
tongue, and flavers. plentifuliyß .. A 
be pyramidal. muſcles. are wanting to ſup r 
a * the FRM: imm. by into the. vs 
e e 2 A i ta 7 
TRA — — own to tb 
* ich, co :£ poſgure of of. 1 
will. find to be a viſa proviſion, Ange it 
Feparate an oily. liquor ö m 
facilitating: their periſtaltie motion 
e rect poſture, the natural. pa , 
determine it. dawnward ;. but in the | 
ſition of theſe. creatures; if all 8 
not covered, there would, be no. 2 15 — 
aun e ee ee oſterior 


at * K "To . 
#5" EMS LIL. Ee 1 ; 


5 ns 1 9 that becanſe' a dog. does not 
feat, Tee. juſenſible - perſpiration. That a dog a ires is 
evident, becauſe one of theſe animals can trace. another by 
of his foorſteps; whictr coujd* not Happen; if-a large poke of 
perſpirablo matter was not conſtani ly going: off, We may alſe ob» 
- , ſerve, that the, diſeaſe * * "is peculiar. to dogs, 
foxes, wolves, and others | enuss . , though the 2 — 
ether mad animals, ſuch äs cats, or hogs; and even La wy — | 
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N 3 RR x MANATO! 7 | 9 oo 0 
abdomen, which is the hi 11 
e 
great, a, quantity of ai g the lower part o ee 
domen, hut a would have been in continua gau. 
ger of hernia ; and even at preſent, the omentam 
i ſome of the ther 
viſcera, and: forms part of theſe umu. 0 
theſe, however, the flog is not ſubfect, as his viſr <A 
cera do not preſs fo much on the rings-of the ab» 
dominal-muſcles, and beſides are prevented: from 

paſling through by a pendulous flap of fat, ene 
tionęd᷑ p. 30, The: inferior and anterierdamella 

of the mentum is fixed go, the ſpleen, fundus k 
the * . 1 ec. ee. 474 „ 
as th human | „ hat the uperior having no co 9 
to paſs or, ge direQtly.to-the back-Done, This 
ſerves to explaio the formation pf the malen - 
tum in the human body Which is nothing but _ 
the large omentum, having loſt its fat, paling | 
over the, ſtomach. and cen, where it reallumes. |} 
its pinguedo, ſo proceeds, and is firmly attached Wu 
to the liners, ſpines. Kg. The ſtria of I 
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retty.regularly diſpoſed through it, accompanying - 
the aſt oy 2 db blog ves to guard them 
{om the preſſure of the ſuperincumbent yiſcera... 

This animat's ſtomach, though pretty much re+ 
ſembling the human in ite ſhape, is ſomewhat dif 
ferently- ſituated. It lies more longitudinal, s 
indeed all the othet᷑ viſcera: do to accommodate: 
themſelyes to. the ſhape. of the cavity in hiehtbeß 
are contained ; that is, its. inferior orifice is mn 
farther dawn with-reſpeQ to the ſuperiot than the 
human: by this means the groſs food has an ese ;. 
paſſage into the duodenum. Again, the funds 
of the human ſtomach, when diſtended, ends 
the little, omentum tying it ſo cloſe down to be 
back-bone, &g * to orifices 4 but * f 
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Ni always t this ao ers very 
well the ſhape of the — cavities, the diſtance 


| betwint the cardia and fundus being greater than 
that betwixt the two fides, It feems to be much 
larger in proportion to the bulk of th&unimat thun 
the human, that'it might conta a quan- 
tity of food at onee; which = * neceſſary, 
ſince this animal cannot at any time get its. fuſt. 
nance as men do. The turbi 2 
nor is there any coarCtion- forming the am 
' Willifi: as in the ſtomach ef man. t is eanfider- 
ably thicker and more muſcular than dure, for 
breaking the eohefion of their feed, which they 
- fwallow without ſufficient chewing. Henee de. 
evident the force of the Rtomachis-notife great is 
ſome would have it, nor ity eontraftion ſo violent: 
otherwiſe that of dogs would be undou F 
wounded by the ſharp bones, Se. alu 
take down; for the contraction here is tit]; 
than in the human ſtomach, which id mu 
ner. Phe rug of the tuniea willoſs are 8 
fo large, nor fituated tranſperſely, as in the hu- 
man; Hut go from one orifice; to the other: ekt 
reaſon of which difference is, perhaps, that t. 
be in lefs danger of being hurt by the 
fubanees this creature frequently - feeds upon; 
and for the fame. reaſon there is not the like 66: 
arcdion at their pylorus. . 8. 
The inteſtines of this anfares ure ropo | 
much Morter than ours: for the food which theſe 
creatures moſtly uſe, ſoon diſſolves, and then p 
triſies; on which account there was no ien 
for a long tract of inteſtines, but on the d | 
that it ſhould be quickly thrown out of the body: 
The ſame is to be obſerved-of all the carnivorous 
animals. The muſeular coat of the inteſtines is 
alſo thicker and ſtronger than the human, to pros 


\ _ the contents quickly and * 1 
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Dau; 
we take it Tor a general rule, 18 animals. . 


- 


The valvulz cotiniventes.are leſs . ond - 7 
in a longitudinal direction 3. and the Whole track 
of the alimentary-caval ie covered with a ſlime; 
which lubricstes the inteſtines, ſaves them og | 
the acrimony-ef.the eretementitious W and 
cilitates its paſſage. Fu 

The duodenum differs  confiderably i in its 
from the human. For in man it firſt mounts from. 
the pylorus upwards, backwards, and to the right- 
ide ; then paſſes down by the gall-bladder ; and, 
marching over the right kidney and ſuperior part 
of the ps 3 muſcles, makes « curvature upwards, 
and paſſes over the back-bone ad vena cava infe- 
rior, to the left hypochondrium, where it 
through the omentum, meſeniery y, and me ſoco 
to commence jejunum. being firmly tied down 1 
the way, the biliary and pancreatic dukts enters 
ing at its moſt dependi ng part: Where, in 1 
dog, the duodenum is Bxed at the pylorus to the 
concave ſurface df the liver, aud hangs looſe and 
pendulous with the meſentery der e into, _ 
cavity of the abdomen ;z then turning up again, is 
fixed to the back-bone, where it co in the jeju» | 
num; the bile and pancreatic. juice are poured-in- 
to it at the moſt depending part. Therefore the 
ſame intention ſeems to have been had in view in 
the formation of this part in both, viz. the ring | 
the chyle, after the liquors of the liver and pan 
creas are poured into it, a diſadvantageous courſe, 
that ſo it might be the mote intimately blende 
with the hamours before its entry into the jeju- 
num, where the lacteals are very numerous; And 
thus, by reaſon of their different poſture, the ſame 
deſign (though by a very different ae the 
— eee in bot. 5 

The other mall * are much the fume with 187 


ours, only ſhorter. great guts are alſo | 
and leſs Ee Kh Wa bed and 


I 


_ „ hn ns 


Pg 


99 
guts conſiderably longer, but alſo their great gut 


otber animals. Hence man, from this form of bis 
inteſtines, and that of the teeth, ſeems. to base 


- The reason of this digerenes ſeems to be, that 
: as animal-ſood is not only much more caſily zedu- 


tat their receptacles ſhould not be too capaciaus; 


s cultly diffal ed and converted into an animal na- 
ture, there was a neceſſity for ſuch. creature 
fed on it to be provided with a long internal. e 


erues to man in particular, from having bis great 


this large reſervoir for his feces alvin he can 


trouble. 


other animals, that the al 


5 0 


vegetable food, have not only their ſmall 


live on 


more capacious, than ſuch creatures as feed on 


been originally deſigned for feeding on vegetables 
chiefly; and ſtill the moſt of his food, and all his 
drink, is of that clas. 2 


- 


: 


tion, too long a remora of the juices might oeca- 


* 


ſion the worſt conſequences. 80 it was neceflary 


but on the contrary, being ſhort and narrow, might 
conduce to the: ſeaſonable diſcharge of their-con- 
tents. Whereas: ve able food being more diſ- 


* 


ereatures 28 


nal, that this food in its paſſage might be can, 
derably retarded, and have time to change its in- 
doles into one more agreeable'to our nature. Be- 
ſides which, there is another advantage which-ac- 


guts wht Fart : for as he is a rational being, 
and moſtly. employed in the functions of ſocial 
life, it would have been very inconvenient aa well 
as unbecoming for bim to be too frequently em- 
ployed in ſuch ignoble exerciſes; fo that, having 


retain them for a conſiderable time . without-any 


| . eine, 

The appendix vermiſormis juſtly enough deſerves 
the name of an inteftinum cacum in this ſubhject, 
though in the human bady-it does not; and it has 
probably been from the largeneis of this part ia 
r |: anatomiſts canis to 
reckon that ſmall appendicle in man as ane of the 


Me 


great co” Oats internal fuface r 
treat number of imucous glande 2 _ 
The colon has no 22 
conſequentiy this gut oy lot = 
ferent bags or allen whe e war: does this 
inteſtine make any circular turn 'round” the bd 
men z but paſſes directiy urroſt it ee 
os ſacrum, here it gets the name ef f 
At the extremity of the 'inrgfinum , 1 
verge of the anus, there are found too bags or 
paunches, which contain a moſt abominable fetid 
mucus, for hib I know no uſe, unleſs it ſerves. 
to lubricate the ſtrained extremity of the. 
and defend it again the aſperity:of the fer, or 
to ſeparate ſome liquor that mig —— 
hurtful to their bodies. There ie nothing anale 
gous to thoſe ſacs in the human ſubject; unleſo 
we reckon the mucilaginous glands that are found 
moſt frequent and largeſt about the lower part of 
the reQum. 

The me "is conGderably longer than in the 
human Tete that, in his — ſituation, xhe 
inteſtines may reſt fecuret on the ſoft cuſhion of 
the abdominal nruſcles.” fat is here dif 
in the fame way, and for the fame reaſon, as in 
the omentum. The interſtices betwint the fat wn. 
filled with a fine membrane. Inſtead" of a grea 


man meſentery, we find the glands few in num- 
ber, and thoſe are 1 connectet) together ; or 


188 


to be the procuring a ſufficient « uantity of that matter for the 
poſes above-mentioned. Still, er, there fecms to be 

unknown uſe for this organ in other animals; for dhe append 
vermiformis in them is either 8 ſize or of great length, 
a rat, it is rather larger than the it mach ; in others, a s ff 
ſome of the animals which live on it has bike can 8. 
28 ſo * 1 muſt = ed in D 

zus, pro 5 ta in t 

quires a bans time 3 and, — 2 ende % 
us, why anſwer 855 has 3 ihe animal, 
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number of glandulte vage to be found in the __ 5 


one late gland: to be 8 the 
middle of t : meſchtery of a dog, Which, from 
enn reſemblance to the panereas and'the 
name of its diſcoverery is called panereat Ali; 

- but the reſemblance, if there is any, depend 
_ Thiefly-on'the connection, the ſtruct fe being en. 
different.. The reaſon; why; this: in man 1 
as it. were ſubdivided-into Her ones, may 
poſſibly be, that as che guts of a human body are 
proportionally much longer than thoſe of this crea» 
ture, it would have been inconvenient to have ge- 
thered all the ladbaa primi generis into one 17 
Wberese, by collecting a fe of theſe ved 
- neighbour yo | the ſame effect i procunee 
much more Whether the food in this ani 
mal needs. leſs OT in its paſſage through 
 theſe-glavds,. is a matter very much unknown to 
us though it Is contain; dar ans vhonges; really] 


| do take place. 1 Nie $7: | 
| The pancreas in man lies acroſs the ahdomenytie 
down by the. peritoneum 1 but the of this 


| 2 s abdomen not allowing of t tuation, 
it is diſpoſed more longitudinally, — tied to 
the duodenum, which it accampanies for ſome aN. 
pony enters the duodenum een, a 1 
elow the others. 

. The ſpleen of this animal differs from ours verj 
2 both in figure and ſituation. It is much 
more 2 and thin, and lies more according u 
. the length of the abdomen, like the Pancreas 
"Though the ſpleen of this creature is not firmly 
tied to the diaphragm (which was neceflary in out 
ere& poſture to hinder it from falling downwards), 
pet by the animal's prone poſitian, its. oſteriot 
parts 1 rnebs higher than the anterior, it 
comes to be always contiguous to this m6 
and is as effeQually ſubjeQed to an altervate Fart 

| ſure from its action as the human ſpleen ia. 


A n mY has: no PO or vate, f 
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ſhall ſee after wars, 


EF 
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Jeſs yon n 
two ple r er large veſſole enters: Whereas 
in a dog, aud that have nge 
flexion in their ſpine, as lions, leopard, cats, '$r6+ 
the liver and lungs are divided inte a int man 
lobes by deep: - edaching. the: large blovd> 
refſels, bib in great motiane of the: backebuws = 
may eakly muffle over one another endif a in 
much leſs e — 

ere ne entire piece; a6 we-really 
ſee it- n e ſuch ere atureg 28 
have their back bone Riff and immoveable.. There 
is here no Mam latum the liver 
to ther diaphragm. 


by the horizontal poſition af the animal ig in 
danger of againſt the vena 3 the'p 
venting of which is one uſe 
this ligament in man. Had t 

been thus cone ted to the di 
rat ion muſt! neteſſa 


N * 


the liver is 6xed to the diaphragm, moſt 
tendinous part ; that is, ' where the'p 


fixed to: it on the other ſide ; 3 vo : 


danger of impeding the reſpiration, 
ed by the mediaſtinum aud bones: of — thorax, 
In conſequence of chis viſcus being dividetl into 
ſo many lobes, it follows, that the h 


can 


join into one common trunk t 


they are quite out of the ſubſtance of ever thug] 1 


becauſe a branch comes out from lobe of the 
liver ; all of which, by their union, the he- 


patic duct: whence we are led to conclude, thee —* | 1 
u- . . 


the hepato- eyſtie ducte, e 
thors, do not exiſt; . 
9 in * nin 


2 — 


which in our fituatiowwasine 
ceſſary to eep the viſcus ĩn ts place: hermes in 
this creature, it naturally. gravitates forwanits, _ 


have ſuffered; | for, ou | 


mufole it here moveable”. 
at the centre, 'as well as at the ſides: But in man 


=. form ha: — 7 «The . 
5 ſe differences will eafily: ; n 
pare their ſit vation and qr — 
with thoſe in 2 man wh 3 They ate 
placed in this ſubject in the inferior part the 

z fo are not ſubject to the priifure of the viſ. 
cera, which ſeems to be the principal eauſe of the 
fatneſs of; thoſe organs in us, and perhaps may 
likewiſe be the eauſe of our being mobe ſubject io 
the one than other animals. Hence there is no 
need of any cellular ſubſtance to ward off this 
0 rf where there would-neceflarily be. ſat bol. 

ed ; but the ſuperior part of their kidneys is 
— well covered with fat, leſt they ſhould-ſuf- | 
fer any eg rey from the. wr mk uf; "the; -riby 
_— 15 interns. Reaidure ets: 2 Gin Ge 
tonGderable difference: For the papille do not here 
ſend out ſingle the ſeveral tubuli uriniſori; but be- 
ing all united, they hang down in form of a Jooſe 
ndulous flap in the middle of the pelyts; and 
form a kind of ſeptum medium; ſo N a dag has 
a a pelvis formed within the ſubſtance of the kidney: 

5 The only thing that is properly analogaus to a pel- 
vis in man is that ſac or dilatation of-the-ureters 
formed at the union of the du&zs „The 

e 5 the 888825 of a dog _—— ho | 
| LY em 
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e dene the ee ag 55 
fœtus: but in 2 human adult; the appearance -is „ 
very diſſerent ʒ becauſe;/'in man, ſrom the colts - 


_ reſſure of the ſurrounding viſcera, - the lobes, 

in the fetus are Aiſtinc ani ſepara» 
= | concrete, but the original cortical ere 
in the internal parts of the kid- - 


/ be that i be l 5 of this —— po 7% 
bly of the carnivorous kind; being 3 more” . - 
acrid than thoſe that live-on vegetable food, "Its | 
urine muſt ineline much to n T 2 
indeed the ſmell and taſte of that l 2 0 
cats, leopards, Sc. evidently ſhow, bring: fetid 95 
and pungent, and thereſdre not convenient-to'be 
long retained in the Re For this end it was 
proper, that the · ſhould have as 
little i - as-poihble by preſſute, &c. in 
the performing theis functions; and for that de- 
ſign, the mechaniſm of their kidneys feems to be 
excellently adapted: We have moſt elegant pie. 
tures in ins of the kidneys of brotes, — 74 
neated as ſacky with a viem to ſhow Veſalius's. 


error in painting and deſcribing then for the bu- 9 i: 
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man. os $5.5 . „ n 

The glandule FORE | atrobilaris are: thicke s- 
and — than the! | for the me „ 5 
as the kidneys. . 
© The ure ue wore muſcular than the humans 
becauſe of the unfavourable paſſage the urine” has 1 
through them; e N __ awd * 
fundus. Bay. wet 3 1491 þ 1 


The bladder of urine Ader, e pop. „ 
the human ; and firſt in its form, which id £14 # <5 30 
much pyramidal or pyriform. - 'This OY of the 5 
I heap. wb res ms 1 yr I, 
peds, except . A e an ere ia 
ſture, .- rg he it is by. no means: == 
bas a | Jars at its YEE” and inferior pat: :. 


5 13 
e 
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this 3 an the" urine ee 


and were it not far this ſac, we could not 
dily come at the bladder to extract the ſtonę either | 
by the leſſer ot lateral 
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brutes and young children, that they rs: been 
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en cer 


tke cervix; from which the urethra is continued, 
karen diftend and dilate the moſt depending part h 


minal muſcles: by a proceſs of the peritonheum, 
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muſt have been obliged to diſcharge its contents . 
too frequently to be .confiſtent with the functions 
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been erett poſture to its bottora, which it 
endeavour to protrude 3 but a8 it cannot yield 
before; being contiguous to the os pubis, it 
naturally ſtretch out where there is the: leaſt re- 

ſiſtance, that is, at the poſterior and lateral 1 


of lithotomy. Moſt 

anatomiſts haue delineated: this wrong; ſo much, 
that Iknow of none who have juſtly painted it, 
excepting| Mr Cowper in this Myotomia, am Mr 
Rutty-/' It has certainly been from obſerving it in 


ted into this miſtake. - The fame: cauſe, viz; the 
gravity of the urine, makes the-bladder of a-dif- 
ferent form in brutes :. In their horizontal poſition 


is higher than its fundus ; the urine muſt the 


> 
« — 


its weight. 1 
As to its ee "Ry faltened to the abdo- 


and that membrane is extended. quite over it; 
whereas in us its ſup rior and poſterior parts ate 
only covered by it: ce in man alone the high 
operation of — can be performed without 
hazard of opening the cavity 2 the abdomen. | 
Had the peritoneum been ſpread over the bladder 
in its whole extent, the weight of the viſcera in 
our erect poſture would have fo bore upon it, that 
they would not have allowed any conſiderable 
quantity of urine to be collected there;' but we 


of a ſocial life: Whereas by means of the perito- 
neum, the urine is now collected in fufficient 
9 the viſcera not graritating this ways 


8 take it | for a FI rule, that Bod 
Eo creatures 


8 


«a Qt. 


ances ere apon 


bladder more muſdular * — . | 


and leſs-capacious, than thbſe that live, on ge- 
tables, ſuch as borſes, 'cows, ſwine, &c.. whoſe 
bladder of urine 6 perfely - membranous; and, | 
very large. This i is wiſely adapted to the naturt 
of their ood : Fot in. theſe rd, as. all their 9 1 
are more.acrid; ſo in à particular 
urine becomesexalted;; wh ab, as: ans At 
be of very ill. conſequence,- mult neceſfarily he 
quickly expelled- . This is-chiefly effected. by 1. 
ſtimulati e viſcus more ſtrongly to gon 

and ſo to diſcharge its contents, though the i irri- 
tation does not altogether depend. upon the ſtretch- 
ing, but likewiſe ariſes from the quality. of the li- 
quor.; That a ſtimulus is one of the principal 
cauſes of the excretion of. uzine, we learn from 


175 
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the common.. ſaline: diuretic . medicines that are: 


given, which-are. diflolyed into the ſerum of the | 


blood, and carried down by the kidneys to the 


bladder: The ſame appears likewiſe from the ap- 


plication of cantharides,z or wikhous wing ; of. the e, 


when the parts ara made more ſenſible, as in an 
excoriation of the hladder, there is a frequent de- 


fire to make water. Accordingly. we. find theſe 


animalsevacuate. theic urine.much morefrequently 
than man, .or-any- other creature that lives on 


vegetable food... Aud if theſe creatures, 3 | 


fluids have, already. a tendency to putrefaction, are 

expoſed to heat or hunger, the liquids ma, r >. 
confiderahle time undergo the actions of the — 
taining veſſels, and frequently perform. the courſe * 
of the circulation, withaut-any new ſupplies of 
food; by which. the fluids. becoming more and 
more acrid, the. N is a 18 fall into ſeveriſh _ 
and putrĩd diſeaſes 1 aft, we. find that fi tall 
and melancholy di emper the rabies canina, Lai”, 
ina, a er in theſe ale whereas. | 
n "thoſe: 
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human foetus. And from obſerving this in qua- 
drupeds, has ariſen the falſe notion of Sernia or 


to them, but evidently 


: . perpetually laboured under enteroceles. 
| they are in no hazard of, ſinee in them this 


_ horizontal poſture, the 'viſcera' cannot Foo 


While to obſerve, that this procefs remains almoſt | 
Ne even after the nee? tas been An 


. Cures them from OE hazard of this kind ; indeed 


— Gl Cod as 
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4 floſs har fac) vegetable 4006 lden or never 


act theſe difeaſes hut by infection. 
Their rmatic v by 40 are within the” perito- 
eur ich is ſpread over them, and from which 


have a membrane like à meſentery, ſo Yong 
br and pendulous in the abdomen : whereas, in 


us, they are contained in the cellular patt of the | 
neum, which is tenſel ſtretched over them. 
At their paſſage out of the lower belly, there's 2 
pears à plain perforation, or holes; 

adult quadruped, in this reſpect, W the 


rupture among authors. This opening, which 
leads down to the teſticle, is of no difadvantage 
would have been to us: 
for from the weight of our viſcera,” and our conti- 
nually gravitating upon theſe holes, we muſt have. 


fage is at the higheſt part of their belly, and, 


it: And, to prevent even” the ſmalleſt ha-. 
217d, there is a 166 & pendulous ſemilunar flap of 
fat; which ſerves two uſes, as it both hinders the 
inteſtines from getting into the ' paſſage, and alſo 


the courſe of the fluids from being Ropped in the 


vefſcls, which is ſecured in us by the cellular ſub« 
ſtance and tenſe peritaneum: And it may be worth 


There is next a paſſage quite . into the es- 


vity, where the tefticles lie. Had the ſame ſtruc- 
ture obtained in man, by the conſtant drilling 
down of the liquor which is ſecerned for the lu- 
bricating of the guts, we ſhould always have la. 
-boured under an hydrocele; but their poſture ſe- 


your” 


1 


. hs 


- eee = 


// T A TW OT WH OR 


. 

3 „ 57 5) foie es 

The ee ie nerd act gay ſo 

the W all the dog . 
le that the ſeed at esch copulation. _ 

ight —5 ſooner be — from — win mn - 

meaſure ſupplying the place of the weſicuhe 

Sind , It dns courſe of the ſeed rhrougi the 
vaſa deferenti# is thus ſhortened, + by placing the 


ſecerning veſſels nearer the exc organs 
The want of 8 at the ſame time 8 
explains the reaſon why this creature is ſo tedious 


in copulation, | But why theſe bodies ute abſent 
in the dog-kind more than. in other unimuſs, 10 . 2 
circumſtance we know nothing of. 76 . 

The ſtructure of the tefficles is much the fame ; 
with the human; a8 are likewiſe the corpus Pre- 
midale, varicoſum, or pampiniſorme, and the pi=- 
didymis or excretory — 1 the e eee | 
vaſa &fenentis enter the abdomen where the mood. 5 
reſſels come out ; and, paſling along the upper 

art of the bladder, are nere a lite below the 

bous part of the urethra. ' | 

The praphtium has two muſcles: Sued: wit? Wh 
one that ariſes from the ſphincter ani, and is in · 
ſerted all along the penis; and this is called re» © 
tractor praputii: But the other; whoſe office is di= 
rectly Contrary to this, is cutaticous; and feemgts: 
take its origin from the muſcles of the abdomen,. 
or rather t& be a production of their tunica/ciriig.. © | 
la. The corpora caverne) riſe much in the fame 
way as the Om Cee ſoon terminate inc 
the reſt is ſu triangular bone, ile $61. ATT; 
ferior part of Nich Ar excavated for.' 
lodging. the urethra, | "Aided" urs by 2 ey eis 
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time contrary to his will, till time be given for 


bodies are ſufficiently filled, be gets off 3 5 


„ eee reſem- 
bling tba glans penis ergebe ce which 
are two veins, which by tbe erefores penis; _ 
other parts are compreſſed) in the time of cox 
and the circulation being ſtopped, «the blood: dit: 
" tends the large cavernous bodies. After. 22 
is thus ſwelled, the vagina, by ite e 
ſwelling of its corpus cavęernoſum, which ie conk- 
derably greater than in other. animale, gripes.it 
55 cloſely; and ſo the male is kept in aftion:.ſome'| 


bringing a quantity of ſeed. ſufficient, to impreg- 
105 . ee yo thus, by that ar. oe: | — 
nerit of the female organe, . want of the: 
| agg he s "on in ſome —— ſu * n it 
wou unea ure for. to ſup- 
port rv  folely ee dig: e feet, and for 
the bitch to ſupport the weight of og tg for ſo 
long a time; therefore, as ſoon. as the 


averſe-to her: bad, > Hos the penis been. pliable.-as 
in other ahimals, the urethra muſt of neceſſity 
bave been compreſſed by this twiſting; and/cpnle- 
dan the courfe of the ſeed intercepted but 

is is : wiſely. provided againſt by. the. urethra's 
being formed in the hollow of the bone. After 

the emiſſion of the ſeed, the parts turn ccich. 
the circulation is eee and the bulbous nit | 
can be eaſily extended... ;; i; + {44m thy 

The praſtata ſeems hone 4 zue Fro kick 
are proportionably larger than the humat and | 
afford. a greater quantity of that liquid. Ts! 

'The uterus of multiparous animals i is „ kitle elle 
but a continuation of their vagina, only ſeparated! 
from it by a ſmall ring or valye. From the uterut 
two long canals mount upon che loins,, in which 
the feeruſes are lodged; theſe are divided into diſ- 
ferent ſacs, which are ſtrongly conſtrifted betwixt 


each foetus; yet thee coarions: give way bt: the. 
. Foe time 


— 


\ 


3 


time cas From ee the tube: Fhulb⸗ 
piane, foul nene imo erode Ron 
the kidneys. (110 107 ae , 
We ought nent tovx2ming the ſtrufdure of the e 
thorax and its contents But firſt it may not be 
amiſs to rematk of the-diaphropm in itsmaturat '- 
ſituation, chat it is in genetal more looſe and ire 
than the human; which ie owing to its connec 
tion with the neighbouring parts in a diſforent 
manner from ours. Tbe human diaphragm is don, 
nected to the perigardĩium ; which again, by the 
intervention of the mediaſtinam, is tied to the 
ſternum, ſpine, &c- but here there is ſome di- 
ſtance between the diaphragm and pericardium. 
We obſerve further, that its middle part᷑ is much 
more moveable, and the tendinous parts not ſo 
large. And indeed it was neceſſary their diaphrogmy 
ſhould be ſomewhat looſe, they making more uſe | 
of it in difficult reſpiration than man. This we 
may obſerve by the ſtrong beaving of the flanka f + 
an horſe or dog when out of breath z which cor- 12 5 
reſponds to the riſing of the ribs in us. 
The diſpoſition and ſituation of the — e 
as they bear one or more young. Thoſe of be 
uniparous kind have them placed between the. po- 
ſterior 3 which in _ is the higheſt - 
part of their ies, wh their 2 * RE 
them without erm ago of dee Ne- 
vertheleſs, when the creatures are of no great 
ſize, and their breaſt large, as in ſheep, the young 
ones are obliged to take this poſture. In multi» 
parous animals, they muſt have a great number 
of nipples, that their ſeveral young ones may have © 
room at the ſame time, and theſe diſpoſed ober 
both thorax and abdomen yz and the creatures; ge- 
nerally lie down-when the young are to be ſuckled, — | 
that yo may give them the moſt favourable fitun- | - 
appear to be from 
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ces for giving n proper now: 
that the hreaſts are ſo placed i 
them, but really from that Gituation being the moſt 
convenient doch ſor mother od Infants. £21 WT 7 
Tbe fernum is very narrow, and eduſiſta oſ x 
5 great number of ſmall bones, moveable N 
Which always happens in creatures that 
great mobility in t ir ſpine. The ribs are ſtraighi- 
er, and by no means ſo convex: as the human; 
whereby. in reſpiration the motion forward will 
very little enlarge their thorax, which;is compen- 
ſated by the greater. e ol 1 3 
ſo our thorax is principal 3 ee g.to 
its breadth and depth, on, according to its 
Length. The want of clavicles, and the conſequent 
falling in of the anterior extremities, upon the 
cheſt, may enten Jomewhat., 40. the ſtraitneſt 
: of the ribs. 44922 72 34 1403 3-55 L 
The mediaftimen in this creature is pretty broad 
The pericardium is nat here. contiguous. to the 
diaphragm, but there is an inch of ' diſtance be- 
twixt them, in which place the ſmall lobe of the 
5 ones lodges; and by this means the liyer, &c. 
of this, animal, though continually preſſing upon 
the Saphogm, _ cannot ae the hopes b mo- 
tion. 1 4" 
The heart is Gtuated. with its. adi almoſt dis 
reftly downwards, according to the creature's po- 
ſture, and is but very little inclined. to. the leſt 
fide. Its point is much ſharper, and its ſhape 
more conoidal, thau rhe human. Here the names 
aof right and /ef?- ventricles are proper.enqugh; 
though not ſo in the human; which. ought rather 
5 be called anterior and faltetior, or /uperior.and 
inferior. The animal has the vena cava of a con 
| | length within the thorax,. having near 
whole length of the heart ta run over ere it 
gets at the ſus Lowerianus: dexter. In meng: a 
0 . cate the nne fo W 
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and immediately" gets into: the, a 
which ſinus, in the human ſub mo y/ the oblique | 
tuation f the! heart is almol guous to the 1 


diaphragm: and 57 this hanger, f. b 
authors have taken their delideations öf the = 
man heart from bentes 55 which in; eafily-devefted = 
by the ſhipe- and ſituation: of the/heatt, und long 
vena eava, within the 'thoraz,/This'was'ont of the = 3 
faults of the” curious waz-work that were ſhown = +11 
2 Londa h enen were \plainl Tn # — ll 
from a cad... : 4; #4 : DK . | 4 
This ſituation of theheattof the Gate 
beſt with the ſhape of /its thorax, whi . 


than the abdomen,” v.. 8 12 1 14+ Hate 16 | 5 0 


The egreſs of: the large blood-yeſſels „ 
heart is ſomewhat diſſerent frdm the human: For . 
here the right ſubckivian comes of firſt ; and s e . 


large trunk runs ſome w way 
off the leſt carotid, and ſplits into the caroti and U 
ſubclavian of 'theiright fide, then the left ſubeln- 0 
vian is · ſent off 80 that neither here proper ß 
ſpeaking, is there an aorta ajcindens more than in 
the human z but this name has p en fats 
poſed upon 3 e's Where 
indeed there "is an Wer and d | 


eee cr EE 


aolta, #35 w# 5 P47 5 e474 131--þt 4 
From this lerer 5 the diſtribution of the . 
veſſels of the right fide, which bappene, though | Th 
not in ſo great a degree, in the human ſubject, -. \ 
we may perhaps in ſome meaſure accent fe b 5 


readineſs, or = df i 


general. ter ſtren 
motion, Td is 3 in the 6 
believe, upon meaſuring the fides 
the ſurface of the: — trunk of the e 
clavian and cafotid is leſs: than that of tha 
clavian and carotid, 'as'they are" 

the refiſtance'ta.the* blood: teis in 
common crunk than i in the 145 ſubclavian and: 
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- uſe the right upon [all occaſions z: and thus -from 
uſa comes that 
vable. That this is a ſufficient cauſe, feemeeris 
dent from faQ for what a diſſarence is there'de. 


i eee this eſfecꝭ ariſing from uf 
them. Rut if by . 
| Dies from puter 8e 


the leg correſponding: to the band we have moſ 
power of, this ig * gives: e 2 fuperiority to 


= the fame; mechaniſm does obtain i in a 


_ when a-ſcraping up any- ching, and you- will pre» 


dd But abe DE u. ee 
farce with. whiek: tha: binad is-ſent; fromthe: hean 
being equal, there muſt: 8 7 
quantity of bined ſent. through: 
time ; and as the ſt 
terit paribus, as: the 14 we. nk Sy blood: ys 
into them in a given: Nha -thoſe of the:right arm 
than thoſe of tht leſt. Now bi 
ſuperior, ſtrength, 


dren, being conſcious of this: 


t difference. which is ſo:obſer 


tvdixt the. right and the left arm af one who! dad 
layed much at tennis? View bude arms of 
Piaekenieh and legs of a footman, und you will 


any accident the right arm i 
kept from action for ſome time, r 
bei  uſect gets the better; and thoſe peo 
left-handed : For it is, not ta he imagined, t 
ſmall odds in the original formatidn of the 5 
ſhauld be ſufficient to reſiſt the eſſect of: u 
habit, ( inſtances of the contrary: occur ever 


means are uſed to oppoſe it, the odds abe fu 
cient to determine the Choice in favour of the 
right. Now becauſe it is natural to begin with 


dhe right leg. 
"This e is not. 
ſtill more obſervable in 


3 


Do but obſerve 4 dog-2t 2 trot, how be 
ars forwards with his r ht ide z br look at him 
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he does bn foot. Something analogoys to 
this may be hd, in horſes * 3 for: 4 
The thymus. of this creature is proportionably . 
much larger than ours: whereas the glandula; 
thryoidea is much leſs, and is' divided- into W 
diſtinct parts, or there are two ſeparate glands ; 
which is not the caſe in man. The reaſon. 801 this. . 
difference is unknown, as is likewiſe the uſe of 
the gland itſelf⸗ It is args rh rexiathody. that 
— two do bug a alwa — och the place 
of each other; that is, in ſuch animals as have a 


and vice verſa. Hence we are naturally led to 
aſcribe the ſame uſe to hoth, viz. the ſeparation. 
of a thin ales for diluting the chyle in the tho. 
racic duct it be poured. into the blood then 
if we conſider the different. formation af the tho-, 
rax in both, we ſhall readily account for the va- 
riety in the bulk of theſe two.glands... Reſpiration 
being chiefly performed in man by the widening. 
of the cheſt, the lungs 1 

preſs upon the thymus, 


eee diminin 
it: but the diaph hangs pie 3 tbe dag's 
3 this d is = refled by: - 
the lungs, will be DRY and: nce the 
glandula „ will, be ,proportionably leſs. 
Again, from the poſture of this creature, we ſhall, 
ſee that it was much more convenient for a 


SED 


plied by the thymus, ſince the neck being fre- 


quently in a deſcending poſture, the lymph of the 
thyroid. gland . would: have a ver | diſadvantageous : 
courſe 40 Bet * So a4: 7 WRargas: in the 5 


* ths been . of ome Ten eee 
people, as well as thoſe. difti all, Bp name of ambidexzer /. 
(who uſe both hands promiſcoully 
Van arteries coming off in font d AN whos A the dec of thy 
aorta : but no appearance of this 2 obſerved in f 
ſuch bodies 2s Raus been exarained far this purpoſe; though indeed -/ 
theſe have been but few, and more — vibe throw: . 
greater "I * * 
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large thymus, the A ena thryoidea is ſmaller, 1 


every infpiration muſt W | 


to have the moſt part of the diluting 1ympb 4 Wt; | 


two carotidand ſubela- Freq 


human 
teal canal, where it makes its curvature ard | 


opens into the ſubclavian:; and confequently there 
is a neoeſſity of a confiderable ſhare o the d 1 
liquor being furniſhed by the thyroid gland, whi 


is fituated much higher z lo that its mph bas the 


5 N vein, the horiſontal poſition of this animal 


The horſe has only a ſingle 


- Its paſſage, but the weight of — column is 4 
_ miniſhed. _ 57 x 


| * nearly as | thres 40 Two, ME 8 as four 6 
three. 2 


drupeds, as having occaſion to 


advantage of too long a leser to the wei 


"8; Y 


7 ou ' COMPARATIVE ANATO 3 
body, the thymus is feally' er ths * 


advantage of a perpendicular deſcent. © 
We may "egy ferve, that the thoracie du? inn 
bas 4 curvature before it enters the ſubcla- 


allowing a favourable enough courſe. to the chyle, 
ſo as not to need that turn £0.force its paſſage in 
to the blood. It may likewiſe be 3 that 
ſuch animals as walk horiſontally, have the valves 
of the thoracic duct fewer in number than others. 
contrary, the ape reſembles man is Daving ſeveral. 
valves. Thus the lymph is not only forwarded in 


The lungs of this . into ne 
numerous lobes, and deeper, than t 
man, for the ſame reaſon as the liver. 
ſide bf the thorax in this animal bears 4 
oportion to the right than in man; the o be- 


In quadrupeds, as well as in man, n 


cloſely lied N containing ps parts z . 
this 0 api tothe ona EE 


We look on it as a general rule, that all 
r their foof 


from the ground, are provided with longer necks 
than man : © Tae as a long neck not only gi "ey 2 
head, but alſo, when the animal is Se 

food, makes the brain in danger af ke 


Ted with too great a quantity of An the . 


or in a. Heſs nn having the advantage of a 
* e n dee 
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of the neck fHould be 
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A the veins muſt remount a — * 
conſiderable way Leary e to _ een gravity 3 ir 


un 
ant foro of the 7 

, cows, Kr. who have 

their mouths very wide, 


Jaws. Thus we — 
no occaſion for 


yet have long jaws. : Bull-dogs _ and fen __ | 
animals as hare occaſion 5 ve ws, mut Owe 
of ncceſſity have them ſhort ; . —— longer 


they are, the reſiſtance to be overcome aQts wi 
a longer lever. Another exception to this gene- 
ral rule, is ſuch animals as are 'furniſhed with 
fomething analagous to hands to convey their ſood 
to their mouths, as cats, apes, &c. The teeth 
of this creature plainly ſhe w it to be of the caurni 
vorous kind; for there are _—_ ww them made for 
grinding their food, but onl _— aring aud di- 
viding it. It has fx remar pom Faw, Bo=.. 
fore, ank two Nat long tulks 3" both of 
which rhe on animals want. 'Theſe are 
evidently for laying very firm hold of 
fabſtanchiy 2 — them e and the 
vaſt ſtrength of the s inſerted into the lor 
jaw, aſhits 2b in this action 3; While che mo- | 
lares have ting edges, caleulated for ont. * 
ting fleſh, and breaking the bel bouts; „ 
Even its poſterior teeth ate not formed 8 
rough broad ſurfaces as ours are ; but are made 
conſiderably ſharper, and preſs over one — ; 708 


when the mouth is ſhut, that ſo 2 \ 


The tongue, in conſequence. of wings quem ne > 
the jaws, is much longer than ours; and as this 
creature feeds with his head in a depending po- ow 
ſture, the bolus wanld be in of 1 
falling out of the mouth, were it not for ie „„ 
prominences or placed moſtly at the root 
of the tongue, aud erocked backwards in tuch a 
manner, as to allow any 5 8 1 8 
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40 . COMPARATIVE ANATOMY. _' 
to the jaws, but to hinder its return. By the pa- 
pillæ alſo the ſurface of the tongue is increaſed, 
_ and a ſtronger impreſſion is made on the ſenſation 
of taſte. In ſome animals who feed on Hving 
creatures, theſe under-hooks are ſtill more con- 
ſpicuous ; as in ſeveral large fiſhes, where they 
are almoſt as large as their teeth in the forepart | 
of their mouth, and near as firm and ſtrong. 
When we open the mouth, we ſee the amygdals 
very prominent in the poſterior part of it; ſo that 
it would appear at firſt view, that theſe were in- 
conveniently placed, as being continually expoſed 
to injuries from the hard ſubſtances this creature 
ſwallows: but upon a more narrow ſcrutiny, we 
find this provided for by two membranous capſu- 
Jar, into which the amygdale, when preſſed, can 
_ eſcape, and remove themſelves from ſuch inju- 
The velum pendulum palati is in this creature 
conſiderably longer than in man, to prevent the 
food from getting into his noſe; which would 
' happen more frequently in this animal than in 
man, becauſe of its fituation while feeding, 
In this ſubjeR; as well as in other quadrupeds, 
there is no uvula; but then the rgiglattit, when 
preſſed down, covers the whole rima entirely, and 
naturally continues ſo: there is therefore a liga- 
ment, or rather muſcle, that comes from the os } 
hyoides and root of the tongue, that is inſerted 
into that part of the epiglottis where it is articu- 
lated with the cricoid cartilage, which ſerves to 
raiſe it from the rima, though not ſo ſtrongly but 
that it may with a ſmall force be clapped down | 
Again. NF 1 | g . I 
| kit may be aſked, however, Why the uvula is 
wanting here, and not in man? This ſeems to be, 
that quadrupeds, who ſwallow their food in an 
horizontal ſituation, have no occaſion for an uvub,, | 


85 though 
25 he ; - > — 
\ : . % T * 


c IVE ANA 41 
ae it is necelſary in man om account at 6f ls 
ere fituation. ' 

In the upper part of the- pharyas/i behind me 
cricoid cartilage, there is a pretty large gland " pls 115E * 
be found, which ſerves not only for the ſepat 5 
tion of a mucous liquor to lubricate the dated) + N 
it paſſes this Way, but alſo ſupplies the place « of a 
valve, tohinder the food from regurgitating into 
the mouth, Which it would be-a apt t to do by ea- 
ſon of the deſcending fituation of the ereatures 
head. In man, the muſcle of the epiglottis is 


7 ite enen ſopplied by the grad 
of the ca 
The '& 1 i Formed prett muck: in- the 
ſame: . — human, Authors indeed gene- 
rally ger that peds have their gullet 
compoſed of a-dot — — ſpiral fibres decuſſ- 
ting one another; bot ys 5 is proper to-ruming- - 
ting animals, who bave-occafion for ſuch a decuf- - 
ſation of fibres. The action of theſs:you h 
eaſily obſerve in a c ene 4a OO ; w | 
The noſe is e n man, and 
its external paſſage much — The internal 
ſtructure is alſo better adapted for aw acute ſuſe li- 
ing, having a larger convoluted ſurface on 'which . | 
the „ 22 and Wie ie %hcͥTrf o} 
„ . 1 
oſſa ſp e, and theſe ted di. 
vided into a great 5 exceſſively fine hinn 
lamellæ. The- ſenſibility ſeems to be eee „ 
proportion to the ſurface and this will aiſo be 
found to take place in all the other ſenſes. The 
elephant, which has a head pretty large in propor- 
tion to its body, has the greateſt part of tit 
up withethe Ry of the noſe and frontal finufeey 
which laſt extend almoſt over their whole head,. 
and leave but a ſmall cavity Tor their brains A} | ö ak 
very-niceſenſe of ſmelling vas not ſoabſolutely ne- 5 
ceſlary for man, way wah ate and experience e 
. T9 [i | 
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brutes, who have only their ſenſes, muſt of ne- 

_ - ceſlity have theſe acute, ſome having one ſenſe in 
greater perfection than others, according to their 

different way of life. We nat only conclude 2 
Priori from the large expanded membrana ſcheide-. 


riana, that their ſenſe of ſmelling is very acute, 


ing 10 readily betwixt noxious and wholeſome 
herbs, which they do principally by this ſenſe. 


| ferently framed, but always calculated to the erea- 
ture's manner of life. In ſhape it commonly re- 


the apex to the baſis. Hares, and ſuch other ani- 


' greature than another. The animal alſo has the 
norous body without moving the head. 'Fhere are 


of the internal ear in different animals; but we 


* 


to direct 


* " 
7 
FF a 
* 


him in the choice of his food; When 


but we find it ſo by cows and horſes diſtinguiſh- 
The external car in different quadrupeds is dif- | 


ſembles the oblique ſeQtion of a cone from near 


mals as are daily expoſed to inſults from, beaſts-of 
prey, have large ears directed backwards, their 
eyes warning them of any danger before; rapz- 
.cious animals, on the other hand, have their ears 
placed directly forwards, as we ſee in the lion, 
cat, &. The flow hounds, and other ani- 
mals that are deſigned to hear moſt diſtinctliy the 
ſounds coming from below, have their earg _ 
ing downwards; or their ears are flexible, becaule | 
they move their head for the moſt part with greater 
difficulty than man. Man again, who muſt equally 
hear ſounds coming from all quarters, but eſpe- 
cially ſuch. as are ſent from about” his own height, 
Has his external ear placed in a vertical manner, 
ſomewhat turned forward. In ſhort, wherever 
we ſee a ſpeciality in the make of this.organ in 
any creature, we ſhall, with very little refleQion, 
diſcover this form to be more convenient far that 


power of directing the cone of the ear to the ſo- 


ſome differences to be obſerved in the ſtructure 


know ſo. very little of the uſe of the — 
! ³ĩé oo 


1 


1 1 > y * 
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parts of 2 3 in the buman e Ain 
A altogether impoſſible to aſſign” reaſons Tor _ 
variations in other creature. ; 


All quadrupeds have at the internacantbus „ | 
the EYE a ſtrong firm membrane with à cartilagi- 
nous edge, which. may be made to cover ſome. 


part of their eye; and this is greater or leſs in dif 


ferent animals as their eyes are more or leſs 
ſed to dangers in ſearching after their food. This 
membrana nictitaus, as it is called, is not 
large in this animal. Cows and horſes have it 


fs 


2+ 


large as to cover one half of the eye like a cn aces: _ 
t 


and at the ſame: time is tranſparent enough'to al- 

w_ abundance of the ra _ of light to paſs "through 

Fiſhes have a. cuticle y tage over their eyes, 

as - are ever in danger in that inconſtaut ele- 

ment. - In this then we mer alſo obſerve a ſort of 
radation” 

All quadrupeds have a ferengh muſcle belon 4 
ing to the eye, called  ſuſpenſorius. It ſurroun 
almoſt the whole optic nerxe, and is fixed into 
the fclerotie coat as the others are. Its uſe is to 


ſuſtain the weight of the globule of the eye, and 


prevent the optic nerve from being too much 
ſtretched, without obliging the four ſtraight mul. 
cles to be in a continual contraction, which would _ 
be inconvenient: at the ſame time this muſcle 
may be brought. to aſſiſt any of the other four, 
by cauſing one eren Portion of it to «+ 905 
time. - o 
The next thing 4s. be -remirked is hs fa cure & 


the pupil, which- is different in different anti; 15 


but always exactly accommodated to the creature's' 
way of life, as well as to the different ſpecies of 
objects that are viewed; Man bas it circular, for 
obvious reaſons; an ox has it oval, with the 
longeſt diametet placed tranſverſcly, to take ia 
larger view of his food: cats, again, have thejrs 


ukewiſe oval, but the _ diameter placed per- : 
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4 cularlyz they ca: either exclude abright light 
E — — only as much as is neceſſary. 
The pupil of different animals varies-in wideneſe, 
nccording as the interyal orgaas of viſion are ore 
or leſt ente: Thus cats and owls, who ſee their 
prey in the night, or in dark. places, and oonſe- 
. eyes ſo formed ab that 5 


5 "few may make a lively: 
the the ren), have the 5 


their pupils-an e | 
ed into a very narrow ſpace, as à great num 
wes of rays would oppreſs their nice. organs; while 
in the night, or where the light is faint, t 1 | 
the pupil, and very fully admit the rage... 
ſame way, when the retina is inflamed, : a - porn 
number of rays of light would -oecafien- a painful“ 
ſenſation ;: therefore the pupil is contracted: on 
the contrary, in dying people, or in a beginning: 
amauroſis, it is greatly dilated, as the ches on: 
ſuch occaſions are very neee, and ay 
it were inſenſible. : | * 

Tbe poſterior part of the olvteid: coat, n 
is called tapetum; is of different'colours in re 


ent creatures. For oxen, feeding — 
have this membrane of a green colour, at it may 
. reflect upon the — ad the rays of light which, 
come irom objects of that 5 hie other 
rays are obſcured: Thus the animal ſees its food: 
better than it does other objects. Cats and ot 
base their tapetum of a whitiſh colour; and for 
the ſame. reaſons have the pupil very dilatable, 
and their organs of viſion acute: And we ſhall: 
find, that all animals ſee more or leſs diſtinctiy ia 
the dark, according as their tapetum approaches: 
nearer to 2 White or black colour. Ape 
w bo have it of a greyiſh colour, diſtin 
better in the night than man, w uy Haga. 
dark-brown, and who, I believe, ſees worſt in 
the dack of any creature; it being original} _ 
TI” he ſhould reſt from all kinds 
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ployment in the ni it-time.. The difference chen 


of the colour of the tapetum, as indeed the fa- 
bric of any other part in different creatures, al- 
ways depends on Tome particular advantage axeru · 


ing to the animal in its peculiar manner of life 


from this ſingularity. © 


We ſhall now proceed to the Brain, which we 
remark in the firſt place is proportionally. much 
| human; but, 
as in man, it is divided into cerebrum and cere- 


ſmaller in all quadrupeds than t 


: 


proportion to one another as in us. There was 


no ſuch occafion for ſo great à quantity of brains 
in thoſe animals as in man; ſeeing in them all its 
energy is employed. in their progreſhon, while 


man has a great waſte of ſpirits in the exereiſe of 
his reaſon and intellectual faculties. And belides 
all this, a great bulky brain would be inconvenient 
to theſe creatures, in ſo far as it would add con- 


o 


a» 
* 


ſiderably to the weight of the head z which ha- 
ving the advantage of a long lever to act with, 
would require a much greater force to ſupport it 


than now it does; for the heads of the greateſt 


part of quadrupeds are not near ſo heavy as they ' 


would at fight ſeem to be, from the fenus fronta- 


les being produced a great way upwards to enlarge 17 8 


the organs of ſmelling. 


The pits in the anterior part of their ſkulls are . 
much more conſpicuous than in the human cra- 
nium; which may be occaſioned by the depend- 


ing poſture of theſe creatures beads while they 


gather their food: the brain at this time gravita-. | 


ting much on the bones while they are as yet ſoft, 
will gradually make impreſſions upon them at 


* 


theſe places where it riſes into eminences. This 


is prevented in man moſtly by his ereQ poſture. _-- 
The falx is not near ſo large in quadrupeds as 


in man, as they have little occaſion to be en ei- 


ther ſide, and the two hemiſpheres of the brain 
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for the 
and produce them: but from this 


CE» 


great-nicaſure- hindered from: jubling 
dre one another in violent motions, by the: 


brains een, itſelf into xho-abovemeniegsl | 
its. * N Yanks of 
by: "The ſecond p mooelit;of: the dure mater; . 
8" conſid | 
quadrupeds than in 
- (wiſt 


torium — ſuper-expanſuun 
"thicker and ſtronger in 
man; eſpecially in ſueh of 3 as are 
of foot, as mage; and rabbits,” aud that when. 
they are old. This membrane is generally oflified, 
or we find che place of it ſupplied by a bone, that 
it may the more effectually keep off the weight of 
the ſuperincumbent brain from the aq vs 
their rapid motions, which e vould n 
bad ee eee 9 55 EY 
olfactory nerves are. | large,'-anid | 
deſerve RY pit Bog of 1 mamillaris. yo 
are hollow, and conſiſt of a medullary and: Cine-- 
ritious ſubſtance; and at firſt light appear 3 
we anteriot ventricles of the „ luced 
in man they are ſmall, and without any dar eee 
cavity. ＋ e reafon of 'this' is pretty evident, if 
ve . this animal's is le 
contihually gravitati t 
20 of the — ma 7 re Cong 
rior 
part the olfactory nerves riſe, and hy anrmie- 
diately through the os ethmoides into the nofe. 
Hence the ancients, thinkin ng they were continued 
hollow into the noſe, - believed they were tho 
emunctories of the brain: In the brain of ſeep, 
. whith by its firm texture is the beſt ſubjeEtof any 
for ſearching. into the ſtruQure of this part, we 
evidently fee, oy ate the name of rk * 
rope ied by the ancients 10 
eee the ions which are really! 
olf a un) reater extent than they are ordinarily painted 
e anatomiſts, reaching farther backwards 
E forwards again under oy . . 
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6. Th eee eee a 
as the corpus'calloſum, are Gmilar to thoſe parts: 


in man. 


The nates and fees deſerve. this name much | 77 
better here than in the human ah. with 9 of 
to each other. They are larger in the qusdrußeds pl 
and hence we * that there is no great es- 
{on for aſcribing the different. operations to any _ 
particular ſize or 1 of theſe parts. They are 
here alſo of different colours ; the nates being of 


MT 
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G the capa of the cgrtical, and the teſtes of the 
of 2 of the brain; whereas in man 
n are Loch of one colour. The reaſon of theſe 


l and others of the like nature to pe 

met with, I ſhall not pretend to determine for | 

ve have hitherto ſuch an imperfeft knowledge of 

the brain itſelf, Li's we are entirely ignorant of . 

the various uſes of its different parts. We max 

in general conclude, that the vary 1 one ant». — 
val, from what it is. in another, 1 tied to the 

creature's particular way. of livin . 15 
The rete mirabile Galeni, ſituated on each, gde af 

the /ella turcica,, about, which there has. been ſo 

nuch diſpute,, is very remarkable in moſt. vadru-. 

beds. This of veſſels is nathing. el than - 

a continuation 1 the internal carotid arteries, 


MW» bich, enteri ſkull, divide into a vaſt aum: _- 
4 der ot mine 12 the — - 7 
* the ſella turcica, and, uniting | 3 
een the brain in the common 


rith juſtice to fuppoſe, - that this p | 
— for checking the im 
deſtined for the. — io 
The ſttudtute of the 1 
little in all E — 
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- comParatTve ANATON I 


The MUSCLES of a Do. 


1. the following deſcription, it is not WEN | 
give a complete account of the muſcles of | 
"es — but only of the particulars wherein. they 
differ from thoſe of the human ſpecies; at the | 
ſame time that care has been taken to make their 
names agree as near as 88 with thoſe of mo. 
dern authors. ; 
It is allo to be cad „ that thoſe malle | 
concerning which nothing is here ſaid, in rag 
* with thoſe of the human ER 


' PANNICULUS CARNOSUS. 4 
below the ſkin lies a thin fleſhy expanſion, covering 
the greateſt part of the body, and furrounding the | 

other muſcles. It runs over the head, neck, and 
greateſt part of the thorax and abdomen, and co- 
vers the. whole of the back, ilium, ſacrum, and 
upper part of the . From the thorax a flip 
runs over to the axilla, where it is collected into 
a thick fold that terminates in the latiſſimus dorf,. | 
In man there is nothing * to this, excepting 
the platyſma myoides, or the occipto- frontal. 
The le Tr this thi n muſcle is to wrinkle the fin, 
in order to ſhake off duſt, inſect, &c.” By this + 
alſo the animal has a power, in ſome meaſure, ol 
* the 1 ſtand on 1 e bien! 
neck. — 


* 


Muvoves' of the TEGUMENTS of the CRANIUM | 


' OccrerTo-FRONTALIS: | In man this is a di- 
ſtint muſcle covering all the upper part of the 
head, beginning at the occiput, and ending at the 
under art of the brow. In a dog this is only 

the panniculus carnoſus; and wa a 
15 node to the head and reſt of the 
YObnrUGArOR 5 SUPBRCILII . 
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The A of the ear of this 8 Wah 
conſiderably from thoſe in the human car, where 
little motion ſeems, to have been intended. In a 
dog, the motions of the ear are free and extenſive z 


and hence a greater number of muſcles was rer 
quired : But of theſe ate ſo ſmall; that 
perhaps it may be ſuſicient to deleribe to mm 
principal of 


RETRAHENS, a large ind ditinQ, muſcle aribng 
from the ſpinons proceſſes of the two or proce 
rſt cervical vertebiæ, and running over, to be ſix· 
ed to the coneha at its lateral re N os 
name denotes ita ve; >: FFC 

ERle Ns, Ariſes from: 2 ri ; | 
bone, and runs over by three inQ fleſhy flips _ 
to be fixed to the outer part of n 11 5 fave 


ving to erect or [prick it up. 
very diſtind . 


here are likewiſe a number of 

muſcles belonging to the internal car, 

LAXATOR PEMBANE is a ſhort muſcle, of an 
oval form and: glandular ppenrance, Ay _—_ 
particular cavity of the 0s 
ramen ovale ; from the bottom of which it bee * 
and is inſerted by a very flender tendon into 
malleus. The uſe; is, as in man, to relax, the 
membrani tympani, by rendering it leſs oonν,ëee. 

Muſculus MTU AUDITORIUS. Ia a 
there are ſeveral ſmall muſcles which come from 
one of the protuberating cartilages of the concha, 
and end in another of them; Which, by putting 
them nearer together or farther aſunder, may w 
late or contract the ren ge mw Rin 994-20 io 
lit it for ane nene n ks 


| Moses of the. EY 2 4 | WE * 


ra 2 which belong 70 the eye ofa dog” 
are Gimilat to thoſe in "mn 3 but, from the * 
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75  GoMPAnA VE ANATO! Ir. 
ence of ſituation, of the bead, the dog has an 21 
dition of two others not found i in rhe Wen 4 
vies. 

All quadrupede hive a ſeventh: wales! 
to the eye, called ſu/penſoriug. It rs af 
moſt the whole optic nerve, and ig fixed into the 
ſclerotic coat as others are. Its uſe is to ſuſtain 
the weight of the globule of the eye, and: to pre- 
vent the optic nerve from being too'much ſtretch- 
ed, without oÞliging the four ſtraight * to 
be in a continual contraction, which would be in- 
convenient; at the ſame ſime this muſele may be 
brought to aſſiſt any of the four, 2 
particular portion of it to act at a time. 

Muſculus TROcRLRR PRO RIUs is by 200 
the ſmalleſt muſcle of the eye. It ariſes fleſhy 
near the origin of the obliquus major; and ſoon 
ſends off a ſſender tenden, which is inſerted into 
the trochlea, to the x hog ns 99 1 Is "IX; 


e of 1 FACE... 


NOSE. The noſe of a dog has no propls e 
cle, as in the human body; ; but is ey -muf- 
cles which are common to it ao to the re of the 
face. 

MOUTH. The lips of a man are moved: by 
nine pair of muſcles and a ſphincter; but a dog 
| has only five pairs and the-ſphinQer.- - 

LEvATOR ANGULi ORIS wanting. 

LEVATOR LABII SUPERIORS ariſes and ie is in- 
ferted in the dog in a manner ſomewhat ſimilar to 
what it is in man. Its uſe is to pull up the lip, 
which the animal does principally in inarling. 

Ds&PRESSOR ANGULI1-ORIS wanting. 

- DEPRESSOR LASII INFERIORIS ariſes Fel 
| the middle of the lower Jaw, and runs * to be 
fixed to the under lip- $97.2 e 

eee MAJOR has many of ils fibres 


ad 
HY * 


Fr rr 
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pread © out t upon the-buceinatr 5 by which 


the corner of the mouth is mea dy: en up- 
wards. J 751 7% 8 


ZycouaTits MINOR wanting. mf} 4 | 


Muzcune py 15 LOWER A | 


TEMPORALIS ariſes and is- inſerted SLY in 
the ſame manner as in man; but is much thicker 
and ſtronger in proportion to the ſize of the ani- 
mal; as indeed might be naturally expected, when 
we eqn r the; very hard and ſtrong ſubſtances 
which dogs are capable of breaking, 101 we 
aſunder with their teetn. | 

MaAsSETER ariſes and is inferted alſo 8 
in the ſame manner as in man; and, like the tem- 
poral muſcle; is thick and ftrong, that the j jaws 
may be brought more forcibly together. 

ben oh EE 
cloſe together . the wifi Dos and ares 
inſerted. as ĩ in man. 1 


Muscrzs W 4 NECK, THROAT, &c, - 


PLATYSMA MYOIDES. A dog bas no proper 
platyſma myoides 3 but the panniculus carnoſus 
runs over the neck, and ſerves the ſame puipoſe.. 

STERNo-C-MasToIDEUs. As the dog has no 
clavicle, this muſcle ariſes by one head from the 
top of the ſternum, and runs half-way up the 
neck, contiguous to its fellow on the other fide 
here it ſeparates from it, and runs up to be i in- 
ſerted as in man. BY 

DiGcasrRICUS, in man, bas two flely bellies, 
with a tendon in the middle; but in the do ogit ariſes 
by a "I thick and ſtrong feſhy belly, from be- 
tween the maſtoid proceſs. of the temporal and 


condyloid proceſs of the occipital bones, and rung 
frac tq be fixed by a broad inſertion into the * * ö 75 


ory of the lower ** Its uſe is to counteract. - 


I 5 . JO 9 R 4.£ #* Gs x 3 IP ww 
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the fenayornd: and maſſeter muſcles. by ; ring | 
down the jay. hg 
e in man, hs from the | 
Aernum, firſt rib, and clavicle. In the 
ariſes, in common with the ſterno-=thyroi 3 
muſcle, from the cartilaginous extremity” of the 
Firſt rib. After running along the neck a ſhort 
way, it leaves the ſterno-thyroid muſcle, and Tun, 
as in man, to the baſe of the wy N fe 
' Onco-nroipzvs wanting 
' STERNO-THYROID.BUS antes in common vid 
tze ſterno-hyoid eus. 
CHonDR0-CERAT0-HTpID A riſes; 
fuperior 3 of the thyroid ca 
inferted into cartilagrnous appen 
byoides. Its uſe is to draw theſe- bodies 
together. In man this muſcle d 0 . em 
_ * STYLo-GLovsvs; in man, arifes/ from the 47 „ 
| bie proceſs. In the dog it ariſes from the ett | 
mity of the long proceſs of the os 8 
therefore ought to be called hyo-gloſſus. 3 
IN10-cCERATo-HYO0LD Evs, a very mort N 
muſcle, atiſing from the head by the fide/of the | 
digaftric muſche of the Tower jaw; and is Kn | 
near the extremity of the long proceſs of" ive 
byoides, which it pulls backwards. 
STYL0-HYO1D &Us alter, wanting 
| '$TYLo-PHARYNG us ariſes from the extrea 
mity of the long proceſs of the os „ 
CracumFLEXvs, or tenſar palati, ariſes' from | 
the beginning of the Euſtachian tube; A ere 
firmly to the ſoft part, where it "Ne 
and a e r. — -a tendon Hur ru 
over the inner plat of t goid ft 
 ſphenoid . It is inte py into the 4. 
molle, and likewiſe joins its fellow on the other 
ide. The uſe of this muſcle is to pull the foft | 
part of the palate from the poſterior part of the 
_ noſtrils,” to —_— the glands of the pow | 
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which lie nest it. It may; likewiſe aſſiſt in dila= 7 


ting- the ſoft part of the Euſtachian K 
ConsTRICTOR 16TAMI FAYCIUM may not on 8 
ſerve the common purpoſes as in man, but lik 
wiſe act upon a glandular body which is n in, 
the throat, near the amygdala. 
Az Tos uvvL . Although che uvula is wants 
ing in this anzmal, , bundle of muſcular fibres 
runs through the middle ef the palatum anche 
ſome what in the ſame manner as in man. 
HrYo-EPIGLOTTID avs. In man, the epiglotg 
tis is raiſed by the elaſticity of its cartilage but i in 


the dog there is a very diſtin muſcle, . which ari- 


ſes from.the body and cartilaginous proceſs of the, 
os hyoides, and runs down to be inſerted into the. 
middle of the upper part-of the epiglottis, near 


its top. Its uſe is to: raiſe ths Eee Ae, 


ſwallowing. - 


a, 4 


e N „AB DOMHEN Fg 


OL \AXTERNUS- DESCENDENS: ariſes" 
fleſhy, by nine or ten heads, from an equal num 
ber of poſterior ribs . membranous, from the ſpi - 
nous proceſſes : of the, four anterior lumbar verte . 
bræ, and from the ſpine of the. os ilium. From 
theſe different origins it runs over and downwards 
to the edge of the rectus muſcle. Here it ſorms 
the linea ſemilunaris, and is then continued ovet 
the rectus by a thin tendinous expanſion to be in- 
ſerted into the linea alba. A. thin tendinous en 
panſion may be traced down with the chord, 

OBLI dus A6CENDENS INTERNUS, at à little 
diſtance from the outſide of the rectus muſcle, be- 
comes tendinous, and. is continued ſo. over the 


ſore-part of that muſcle,.eo be fixed. to. dhe linea 


alba. 
Rxcrus ABDOMANIS ariſes fleſby from the pu- 
bes, and runs up to be. fixed to <4 Pl 1 end of 


the Su 3 72 about the 5tK or tib it = 


E3 
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off a tendinous expanſion, which covers. the car. | 
tilages of the'tibs, and is continued to the top of 
the ſternum. Tt has the ſame uſe us in man; bat 
its under end being ſteſhy, ſeryes in e 
to make up for the 7 Bc 
JETS TOLLIS which iroanti . 


« The muſcles in general are > whlcker nnd; e 
than i in man, and there is an addition of three or 
four which are not found in the human ge | 

"TRANSYERSAL BS ERFINET wanting. 

" TrRansVeERSAETsS, a ſmall, bur diſtinet 80 
which ariſes behind the erector penis fröm u al 
protuberance-at the under and poſterior. part of the 
os pubis. It is, inſerted with its fellow into & ten | 
don between the os pubis and penis. Tbis.muſcle | 
may aſſiſt in keeping the penny. diſtended in time | 
of copulation. __. | 

PAT rIun ADDUCENS ariſes. from: the pat 
niculüs carnoſus near the carfilago | 
and runs along the fide of the lines Abu, tobe fixed | 
to the lateral part of the prepute. Irv uſe ig to. ] 
bring the pr — forward ever Nod rn 
an erection of the penis. 

PRRrU run e is. 2 Bugle nauſcle 
which ariſes by a ſmall. fleſhy belly from the 
ſphincter ani and accelerator urine z at the'fore- 
part of which it runs along the under fide'of the 

urethra, to be inferted into the e Its use 
Ss to counterad the former muſele.- 1717 

Muscvr os UikPTHRA ſurrounds thas-pait of 
the urethra which lies between the proftate gland 
and union of the crura, penis. Its ufe is to com- 
prefs that part of the mucous glands and: urethra | 
which it coyers in time of coition. | . 

Muſcler of the FEMEE ORGA of Grnz- 
RATION. agree in general with thoſe of the human 
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Lee ta the . A 0455 
Senne ANL ſurrounds the anus, as in man 4 
but is much narrower, lefs-force: being __— 
here from the horizontal ſituation. of this animal 
LEVATOR ANtarides as i in man; but Ander — 
to three or four „one of e ee _ 


the tail re 3 wc 


Myzcuas,abokt the- PELVIS, Tol NS, 

MuscLUS PARvUS in drticulations . 
ariſes near the upper edge af the acetabulum, and 
runs over the capſular ligament of the joint, to 
be fixed to the os femovis. between: the vaſtus in- 
ternus and crurzus. Its uſe is to aſſiſt eee 
rator externus in the rotation of the thighs; : - 

MusCcvEr cavDs- The taiłk of this anir 
which is made up of joints, has ſeveral. 
muſcles fixed into it. They begin with fleſhy. del- 
lies, which. ſoon ſend off long tendons ; ſome of 
which run as far as the extremity of the tail, and 
ſerve to giye it its different motions wich are up- 
wards, downwards, and to each fide 3 or, by a. 
ſucceſſion of _ mme onn roll ita 
Gil. £443 


ö 


muſcle; the anterior and upper end af which is 
— to the N e 3 
to the pſoas ma the ſpine of 
the ilium de *. a= aſcending, 3 is wiſertes | 
into the tranſverſe p 
tebræ, and-likewiſe into oo = or CINE ib. 
PsoAs PARVUS, A diſtinct maſcie, kick, 
is conſtant! ſent, anſfing from the four loweſt. | 
. the: 
ſoon forming a flethy belly, 
expanſion that runs b theinfide of 


un Pars a er e omen: 
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VADRATUS: LUNBORUM 1 2 all Lender 
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laſt it is fixed, 29 in man, to the brim of che "I 
vis. | 


- Mforcrns: FAR Ra on om THORAX,* 


PacroraL MAJOR in a dog, differs. Picks thee + 
in man, in being divided into three diſtinct parti. 
The firſt ariſes from the upper part of the: ſter- | 
num; and, paſſing over the third, is inſerted un; 
der it by a ſtrong broad tenden into the whole 
length of the external and fore part oſ the os hu. | 
meri. The ſecond ariſes from the under and of 
the ſternum and cartilago enſiformis, and covers 4 

conſiderable ſhare of 1 under part of the next 


muſcle. It is inſerted partly with · the next muſeles 
and partly runs down upon the muſcles: on the 
humerus. The third, and by much the broadeſt 
part, ariſes from the cartilage enſiſormis andi all 
the ſternum... It is inſorted- into the, head * op 
os humeri. 
 SUBCLAVIUS. ranting, = the dog has no { 


vile: * 1 { E 8 

- PECTORAT FS -M100K * 5 5 * 

SrnnATUs MAJOR: ANTICUS, | *Ari bs. ; -feſ 
from: the five-poſterior tranſverſe proceſſes ofthe} 
vertebræ of the neck, tendinous and fleſhy from 
the ſeven: anterior ribs from the neck it runs 
obliquely downwards, from the ribs it runs o 
liquely upwards. It is inſerted into the poſterior 
angle of the ſcapula. internally. It may. "pull the 
Toeapula upwards, downwards, and backwards 

TERNO- C08 4 L is, in a dog, is much. larger and 

Rronger than in man; of. r W at 
more powerfully. on the thorax. 

| LonGus COLL, in a dog, is med: .more a. 
tinct i in ever reſpect than in man; its fleſhy bellies 
being divided by. tendinous lines equal. in number 
to tbe vertebræ of the neck. 37 

Rxcrus CAPITIS INTERNUS: Non. ais 
a number of tendinous and fleſpy beginnings ** 

4 ns fe Oe TE RY Tre Ot | e 
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the angles pee of all . indi th ; 
neck except the firſt 3 over the inſide of which ie 


is reflected in its 
ſerted i in a —_— 4 40 bd OO) 0 


+47 


wy 4 15 2 #3] | 


Moxcuns dun-. on the POSTERIOR 9 8 ofthe 
TRUNK; . 
'TRAPE 1705 8 from RR k; 4 


. 
1 


the ſpine of the ſeapula except iti ſoro · part 
it unites with the — ſcapuke maſor f 
Lariss Mv DORGT is membrancus as * as the 


under part of the thorax, and is afterwards es. 


rered as in man by the cucularis. When it ar- 
rives at the teres major; it parte with a thin fleſh 
production, which, running down upon ebe lon 


head of the trieeps; is inſerted tendinous intd be 
elbow. A little re this, it receives ebe wont ; 
nuation of the panniculus carnoſus, * 


SERRATUS POSTICUS INFERIOR ariſes by 
thin tendon from the poſterior part of the lig 
mentum nucha, and from the ſpinous proc 
of the eight anterior vertebrae of the back. 1 
inſerted into ihe anterior ribs excepting the 
by as many fleſuy indentations. Its tendon 


joins 


ith that of the: ſerratus poſticus inferior z oo Fo 
ſubjacent muſcles IG: ms ps tt Pen L 


vith it makes a tendinous ſheath which keeps t 


their action. K 
LoxcIssIu us bons ig Gmmilur to that S 


ut much ſtronger; as well as the een . 


CouyIRxus ariſes from the tranſverſe A 
es of the four anterior vertebte of the bac by as 
any ſmall tendons, from the 
he neck by as many different heads, which, uni- 
ing, form a fleſhy belly which ig ee into 1225 
ccipital bone near it ridge. 
TR. 4CHELO-MASTOIDE Us, 2 little belive: it 


- 


to the head; N 


| ams its 15 
and vertebræ of the back. It is inſerted obs: al 


1 J bs Qed „ 


vertebit of Io; 
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reaches the head dv firmly united 15 be { 
muſcle. . 155508 Tr 
„LVA Ton $CAPULE MAJOR. 2150 flefhy'from 
the tranfverſe-proceſs of the firſt vertebra of the 
neck, and runs along the ſide of, the neck to bein. 
ſerted in common with the cucularis into the. e | 
the ſcapula.: i, 
. LevaToOR eren MINOR: ariſes tendings 
from the occipital bone, runs down the back pan 
of the neck, and in its paſſage jdins the ber 
tion of the rhomboid muſcle, to be inſerte 
long tendon into the baſe of the ſcapula near 10 
angle. The two ſerye to raiſe the ſcapulay the 
anterior may raiſe the weten and the” Pollen 
the back-part. 
Mol riripvs PINA; in general, + with 
| that i in man, but the upper a it Inſened 
into the bodies of the cervical vertebra. 1 To 
RecTtve. In tbe dog. auen ven ; three. poli 
muſcles. 414 
Rettus major alen from the fol inous proceſyel 
the ſecond — of the neck, bs "ne _—_ 
forward, covering the rectus medius. 
Rectus medius ariſes from the u per pare 61 05 f 
fame proceſs, and is inſerted with "the Lion = 
Rectus minor the. ſame as in man 
 OBLiquves CAriTIs SUPERIOR, like herd 
major, is alſo double, One part ariſes from the 
extremity of the tranſverſe proceſs of the firſt yes 
tebra of the neck, the other from its-upper edgtj 
and both are inſerted into the occipital bone. + 
SCALENUS, as in man, may: be divided intt 
three muſcles; but the ſealenus medius 18 broader] 
and i is inſerted into the fifth. or fixth rib. 
MvuscvLus IN 8VMMO- THORACE $1Tug afi 
fieſhyfrom the firſt ribz. and afterwards-turnste 
dinous to be inſerted into the ſternum, under 
h tendon of he rectus ne. 1 8 
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INTERTRANSYERSALYS cori is moch Na ; 


and ſtronger” than in man.” 4 8 1 


Moscues of the SUPERIOR EXTREMITIES. | 

INFRASPINATVUS bas the middle tendon 
penniform 0 work more diſtin t in | 
man. 1. Kan e een 


Texts xinon aries dye gender tendon, bk 
adheres forwards: 3 — 2 "of 1 foes 
ſpinatus; them it 8 ys which 
obli quely :over the beginnir of the long head of 
the biceps: ONE be erted Into che bend of 1 
the os humer i. nn 

DeELTOIDES- riſes en ber Amoſt all 
the ſpine of the ſcapula. That part which comes 
ſrom the acromion ſeems to be diſtinct from iti 
other origin, but cannot be diyided from it with 
out violence. Its action is upwards and out warde 
ſor it has no n from the clavicle to more 
it inwards. 5 

CoRaco-BRACHIALIS is a ſmall muſcle ariſing 


{rom the upper part of the ſuperior coſta ſeapuls 
by a very ſlender tendon; which, paſſing over the 
head of the humerus, grows fleſhy, and is inſerted 
into the inſide of that bone about an inch or more 
below its neck. 

SUBSCAPULARIS poſſeſſes outs about throes 
of the ſurface of the b er the feryatus' m hot 
poſſeſſing the reſt. 

Beſides the muſeles already deſcribed, the d dog 
has two others peculiar to himſelf. - 

LEVATOR HUMERI PROPR1us riſes from! Aike 
ſpace between the tendinous end of the maſtoid 
muſcle and ridge of the occiput, from the anterior 
part of the ligamentum nuchæ. This large begin- 


obliquely along the neck, cloſely adhering to ſ 
part of the levator fcapulz major; an ng | 
oyer the articulation of the OY goes 12 

. F,- 3 down, 


— 


* 


ning conttacts and grows narrower as it 24 | 


Journ i inſeion g- fo wee an 
der} art of the me bone. 11 + *t 913; 157.3 1:58 
_ _ MvugovLvus 45 LEVATOREM ACCESSORLUS, ati d 
| ſes from the os occipitis near the inſertiom of the! 
maſt6id muſcle, and unites with the former little! 
4 110 it reaches the ſcapula. Juſt.ghove the heal! 
the os humeri, near the termination of the 
| muſcle there is placed à ſmall crooked body, of} 
of the 1 S 5 pireny: 
two 3 u 
all that the animal cat be ſaid to have for's che 
viele. In cats, this muſcle is inſerted into the whole 
he roſs of the clavicle, which it ſerves to raiſe: but 
nimal the uſe of the accefſory muſele item 
7 eee for the aſſiſtance of tbe vator, which, 
; ſerves. to raiſe the. os humeri, and to turn it a lictle 
outwards, whereby the ſore-fect. art __ _ 
injuring each other in running or le 
Bic re, in this animal, ought. to 
guithed by ſome other hame, as flexor orbits ants, 
rior.” It riſes here by one bead from the ſcapula, Wl ! 
and.runs down abore the: following: muſcle to be 
inſerted by two tendons as in man. 
| BR4aCHIALIS/ FNTERNUS riſes: broad and fe 
from the back of the humerus under its neck, 
and runs down by the outſide of the former muſcle, Ml * 
The extenſion of the cubit or fore-arm'i is. jor | 
ied by the action of five muſcles. _ 
 ExTEnSOR PRI uus, and whatearreſpagds-wil t 
the long head of the triceps in man, becomes den 
thick oe fleſhy 3. but aſterwarde ſends off a ter 
don, which is inſerted into the olecranon- 
ExrxxSsOR 5ECuNDvs, correſponding with thi D 
| ſhort head of the triceps, ariſes from the ſuperior 
and back part of the humerus, and, deſcending Wl * 
under the former, ſends off a tendon through; 1 
ſulcus in the extremity of the ulna, m! * ene * 
below the other muſeles. " 
EXTENSOR rtarim, bone ng realogone 
ic 


0 


the brachæus externus in man, e ſhown: the up- 
per and back part of the humerus a0 a protube- 
rance near the termination of the teres nga o 
be inſerted ĩnto the outſide of the ole canon. 
Ex TENSOR QUAR Tus, or anconens, fills ap 
vity or hollow between the heads; of the radius 
and ulna, and has NT Ne and neon 
as in man. 2 3 
ExTEMSOR | gon + eiten by a chin _ 
from the infide of t 2 rotuberancs. into which 
the ſupraſpinatus of the apula is inſerted ; and 
paſſing under the tendon of "he teres an 19 80 
at the inſide of the olecranenn. 
 PALMARIS:LONGUS wanting. - {os at 
—————— REY wantifg. 
FLEXOR/CARPL ee -der we e find. two 
diſtin muſcles. The 
Large ariſes from the internal 98 4510 of 25 o 
bumeri near the of the ſinus that receives 
the e the Ae and i is inſerted wo the c 
us. 2 Ai 
Smaller W fleſhy 4 the olecmmos, ald 
runs down by the ide of the form ey ee 
with it in the car pas. 
Ex TENSOR CARPL RADIALIS LONGIOR at DRE> 
1108, ſimilar to thoſe in man, but more firmly | 
united-together. at their origin. 
Ex TENSOR CARP1;/VENARES bende a . to 
the carpus, which pulls that part out in exten 
and aſſiſte the animal in runningm . 3 

Fr E Ton eb BIM TBA onA Tue, The . 
ings through the tendons of this muſcle for tha 
paſſage' of the next, are much larger and wider | 
than in man, and thei tendogs cee without = 
af IC Jo 161953 204. dw 

. EXOR-SROPUNDSS! nen bens . from 
the os humeri, radits, and ulna, bye three diſtin 
heads, which unte, and! afterwards ſend off a 
my 2 IO * lk into bom: abe -ones * 
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inſerted mech ow which qt er rope with che 
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thumb.. i | 
Fader Waben e e mad to 


the laſt bone of each toe between the two ligz, | 
ments that gofrom the ſecond; bone of the toe to 
the third. Phe uſe of theſe ligaments is to:draw 
the laſt joint backwards and upwards, and keep it 


ET that the extending tendon may ndi a 


ways be upon the ſtretch. 175 hh 9 en 
* SuPINATOR RADII LONGUS wanting. 46} 


PRONA TOR RADIL ADRA Tus lies upon 
i that joins the two bones of t en 
together, to both of which it adheres; and nent 
the under end of the ulna i ſends. of a tendon 
obliquely to the extremity of the radiuegiapoelich 
it is inſerted. | OTIS. ooo Be, 

IN DIcAToR ariſes as in man, beni inſerted into 
the laſt joint of what creepy with the fore-, 
F Finger, . r RA „ne 2 Boar 20 f 

Keren 2d. INDICIS MAN wanting. D bb 

FI ETOR PRIMI INTERN n : 

EX TINSOR TER TII IN/TERNODIT: wanting. 

IN TE ROSE. A dog has interoſſei muſcles 
ſome what ſimilar to thoſe in man, and they ate 
ſix in number; four of which are large, and 
ced, not between, but in the hollow of the-meta- | 

carpal bones, and rum ſtraight down." The olber 
twh de very fmall, and run oblique. The large 
ariſe tendinous and fleſhy fm the ſuperibr pan 
of the metacarpal bones, adhering te che funk in 
their deſcent: at the os :ſeſamoideum, of gbe-veft 
Joint, each divides into two tendons; whleh run. 

ning obliquely along the ſides of the toe unite 
inſeparably with the tendon of the-extenſer n 
the lower part vf-the-firſt boneiob each; toe." 

The firſt of the two ſmall muſcles: 9 to 
the fore-toe ot index; It ariſes from ithe uppef putt 
of the nn 3 and, deſcending 
3 


COMPARATIVE! ANA 1 


5 obliquely, grows. tendinous abour the Gn jaldt, 


and terminates · near the middle of pf 
ternally. % © tis tro sb l ee 


ö The ſecond ariſes from the os metacarphef, the 
mird toe; and after running obliquely, ende in 


de infide; of che firſt bone of the little toe TM .. 
| uſe of theſe two muſcles is to e e Wer þ 


nearer the middle 1 1 + 243 
A8DUCTORANDICIS: tin N M an 
FL cx CRITERION e. 1 


5 A { 
i * 


Poss ** by - we 18 1 * 18575 75 
PRC TORALISs, from the « os pubis. „„ QT; 


— % or TS © © 


dog has a MvgCuL us! PAs VUBLNARTICVLA TIONE 


FEMORIS:S1-Dusy Whichcariſes ftom the fide of the 


oO 


acetabulum, and is ãnſerted into the upper inner 
part of the os femoris; after cuuniag Over abe cop 
{ular ligament of the joint 10 At) 1: 223 
CLV raus MEDI1US here, ought, der to be 
called gluteutimaximus:r The principal difference 
between the glutzi. muſcles and thoſe, of man ig, 
that the glutæus maximus ig hy much the largeſt. 
TENSORMAGINE , ee divided into twW o 
diſtin. muſcleso; The. perior ariſes, from the 
ſpine of the os ilium, a | 
inferior ariſes from below the Serre and with it 
inſerted into the fame tendon. i 
A dog has the addition of. a; FIFTH BIT BNSOR,, 
yhich ariſes. from the ſpine and half the coſta 5 
the os ilium. In its deſcent it adbhetes to the:ſar- 
c os by x membrane, and i 1s inſerted mio the fr. 
ella. t gti abbiind een akin: et S019 
Bicees FLEXOR enn 3 K 28 in man, ent. 
epting that its ſhort head is much ſmaller. 
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Beſides the TRICBTS 4b DU c Ton FEMORIS; 2 


ends as in man. The L 
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compared with that in may. 


round tendon from the ſore- part of the external 


toes. 


nous, the other fleſhy for the o calcis; The 


— 


ſimilar to that in man; but, beſides it, th 


toe, and aſſiſts in extending it. 


tend. | | | 


WE 


6 con An ATIVE ANATOMY. 


PLanTanrs ariſes in common with the flexor 
itorum communis. 7 

IBIALIS AN'TICUs 3 off : a ente 
runs upon the gone wes which 3 it | pe wo er- 


TroraLs' PosTICUS, a very finall muſcle when 
ExTENs0s LONGUS DIGITORUM ariſes by 2 


condyle of the os femoris; and deſcending thro 
a Gnus in the head of the tibia, grows fleſby after 
paſſing under the ligament ſimilat to that of tbe 
tarſus in man. Inſerted ite the ende of the 


ExTENS0n BR vis sbs et may be faid'to 
be two diſtin muſeles. The firſt ariſes tendi- 


firſt foon becomes fleſhy, and afterwards ſends of 
a tendon, which ends in the toe next the great 
one. The ſecond, or comma me e647; "i 
the reſt of the toes, 
FLEXor BrEvVIsS Dit Neem ade. Hom the 
lower part of the os femoris, and run: under the 
gaſtrocnemius, to Which it adheres. It cafter- 


wards runs over the os calcis, and ſplits into four 


tendons, which "ee" F to the r d 
muſcle. Dre Wt 2 452 f 
Fl xxo LONGVs picfreavn ſplits inte fire 


tendons: one runs to the great toe; the reft run ü 


through the tendons: on the en to the Ra 


toes. „5 
„FLER TO DIGtTowUN aCcesonIvs waiting 
EXTENSOR PROPELIUS 'POLLUICIS. | ewhat 


4s 3 
tendan ſent off from the lower part of the — * 
poſticus, which runs along the upper part of tb Us 


FLEXoOR BREV1S POLLICIS, in this animah is 


2 _ lip ſent off from the flexor profundus. 


. $ 
gh 2 1 


ABDUCTOR POLLICIS me ac 27 


ADD UCToR POLL1CIS| wanting. Sv 28 a | 
ABDUCTOR MINIMI II wanting. 2 
FL EXO BE VIS MININI 51017 wanting. Y 
IN TEROĩSGSP'é., The hind-oot, like the: fore-ane,, 
has ſix mbſcles, four of Which are ſtraight, tlie. 
other two oblique ;. and. the Whole of chem: fares 
the ſame purpoſe beer e nga" 5 
He A Soi iu is i tags We: eee 
Moscrzs peculiar to MAN. lg 
Pyramidales. * 41 * mie ien 1 aka 32x 41 ; 
Corrugator ſupercilii. ce ee 
Compreſſor naris. n ew 12110 A cry 3 
Levator anguli orie... 
Depreſſor anguli oris. . 
Omo-hyoidzus.  , 2 5 
Levatof pxlati , TR A A 
1 85 1 
Subalgvinsaban asp to it en Ml 
Pectoralis minor. 2 i That 6 oC AHN 523 
Supinator langue. 2 * "$2 #5 Y inn 7 $; $6.24 . 
Palmaria longus 
Palmatid ens. $5, 22297 "= with + 
Prior indieis.: #4 bein t 587188 2 
Abducdor indicis. 7 
All the/muſeles. of the thumb, exceptingone: 
lexor and.one,extenſar.. , > | 11 
All the muſcles:of the little. gers excep 
the extenſPite fi ods Ho: ei fu bong tft 103 vichs 
Coccygans. DA l 85 27 81 2 ity * 3 | 


2 12 _ LA 4% "oP A 44 ; 
| 5 88 . Dog. am 
Tranſyverſalis pinie, ih in cuts el tha 
Aue oculi — t Aan a W 93 
Muſculus tracblee proprius. 
Several muſeles of the ear. n 4 1 ike; * 
Chondtarostatw. rotdeus. AN with ths welle = 
e ln pag vis OW F $5 
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ATOM. 
Muſculus in 3 dre. e 
Levator-ſcapulz minor. 
< Levator. humeri proprius. : 
Muſculus ad levatorem acceflorius. 1s 


+ . Extenſor cubiti quintus. nt 


A ſecond flexor carpi ulneris -. ae 


Muſculus parvus in deer blen. 0 


Muſculi caud . e ee 
Extenſor tibiz quintus. goon e, 
ä Præputium addu rens. 84 


Præputium abdu cen. 
; M ulus urethræ. | „ $35 3 hs Bits dings 74 
: / | Bd „ „eon * e ee 21 4 
b p 6483 lh 1 K $4 we. 
The AnATORY: of a COW.- 
2 ; 4 * 2 * 


to conſider, was the ruminant = 


Ts next ſpecies of quadrupeds- 
ich we have an example in a cow; and'a 


ingly ſhall take the ſcetus of the animal i u 
that we may firſt remark ſome things thatiare —_ 


culiar to it in that ſtate, and afterwards 


to examine its viſcera as a ruthinant animal. 
Firſt, then, as a foetus. —Howerer, before we be · 
gin our inquiry, it may be worth our obſervatiom 
that from the ovarium ſomethi ee 


ceſſary for the production of the foetus is 
as well as in the human ſpecie. 


The form of a cow's uterus differs Pa the bu- 
large cornua.” This is 
for a bitch has 
in differ las 


being multiparous and uniparous) in thie, that in 


man, in having two * dine. 
common to it with other rute 


two long cornua uteri : But theſe 


the bitch's cornua the fœtuſes ure eon 
whereas here there is only 


part of the ſeeundints, 
being moſtly the allantois with the incladed#]i-' 
| quor. * muſcular ** of the uterus: * 


— a oa — 1 17 — P'TY 


eaſily diſcoveredy __ internal ſufface has a great 
number of Tae 

lar bodies ed to: re 
veſſels of the uterus 2 — here. 


a chylous mucilaginous liquor 3" 
of a greet” 
caverns; anſwering 


ey are com 


te 8 ma and ca- 


caſioned the name of 2 — 
and hence it Was that 


in the various ſages of p 


und likewiſe i in 
the unimpregnated ſtate; | 


It is not eaſy to 


plain, (by the 
made chinner;! but then | it is as «evident That the 


the — Fee: 

The os * is e E us 
mucilaginous tes: that is common to the 
ſemales of all creatures when with young: b 


= - . — 2 
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make the liquors corrupt; it'alfo prevents the in 
flammation.of the-membranes; and the hazard of 
abortion. ! this means alſo the 
are kept from ing together, which otherwiſe 


which on the breaking of the membranes 
contained waters make a fapo that lubricates' and 
waſhes the parts, and makes them eaſily 


the chorion. 
The 2 105 rg firong f firm membrane, 


AFS ICTIETTSaYST © > foe 


, protuberant, landu- 
beſt are eo # d f 
art im- 
pregnated uter us, we ean eafily-preſs out nd 
many procelſes' or 3 ep 


mine whether'the utertis grows thicker or thinner | 
in the time" f The membranes, it is 
ing « of. the parts); muſt de 


this the external air is excluded, which would ſoon 


tips of the womb 


they would certainly at is time do. There are 
mucous glands placed Jon to ſecern this L F 


verns of the — Their — has o- 
to de given them; 
rates was induced to 
believe that the foetus fed in nerv. The pa- , 
pillæ are found in all the different ſtages of Ii fe,. 


abr 41 
The firſt of the proper” involucra'of the ectus bs 4 


} 


8 are e. n ard iforlatia great | 
—_—— 


red fleſhy bodies of the ſame ;nutaber, fize | 
and Reuture with the; bender ah prhicdothex 
— mutually. indented. ey bave been 
dif dedones, om Kerwe, et cavity.” emen 
puted by ſome a8 name vet 2 
48 without. reaſon, fince the 4 
Sat to the T . T 
ſeparated it. appears eat er CONVOKa Q 
_ diſpute, they may be, called properly 
2 foes ow n ſame. wud 


128 Aae 
bebe coats'r run a eas * N — of veſſels. — are. 
« ſent to che ſeneral.placentulas, on the external fide | 
ba to the, uterus z, whereas in-creatures that have 
one; placenta; a6 in the bumap: 2 
deg Acc... the,aghefion-is- {pos ah af 
placent are likewiſe joined to the Sade lle in the. 
— iuteti. We ſhall next give: .hiffoe Job 
i | the. allantois. 10 Ytr-3 „ ee ente a F000! 

3 „b . Bag traylpazent membrane 
* to the former. It is not a- general. involuceam.oh | 
| the fegtus in he mother , for it covers only a ſmall 
1 part of the amnios. It. is moſtly. led ry 
cornua uteri. In mares bitches, an arts, it 
i rounds the amnios, being. every-whers-intexpole: 
1 betwixt i it and the Chories., In Wr 
E is the ſame a8 in SA animal; and 
 - | rabbits i it covers {till leſs of the amnios. I 
is probably Te of by the dilatation. of: ine 
chus, which is connected at its othe et 4, 49,296 
+ fundus of. the blac er, through which; wes 
its contents; an a great quantity o urine ia com 


manly found i wur We 
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the extremity of the canal, to hinder the return 
of the urine hack into the bladder. Its veſſels are 


i fine and few, that we cannot force 
this coat. This membrane is fo far analagous.to 


the cuticula, as not to be liable to corruption, _ 


eaſily irritated by acrid liquors. The exiftence of 
this membrane in women has been very cee 


diſputed on both ſides. Thoſe who are agai 
Oo 


allowing it were ſo, allege, that ſince the urachus 
is impervious, as appears by our W ghen, to 
| th. into it, or mice 


throw liquors from the bladder 
verſa, it cannot ſerve the uſe that is agreed by all 
it does ſerve. in beaſts; and therefore in the bu- 


man body there is. no ſuch thing. But when I 


ſeems to be the ſame» neceſſity for ſuch a.zeſervoir. 
in man as in other animals: : fe that we a- 


tually find urine contained in the bl: of the 


human fœtus: thirdly, that urine bas. been en- 
cuated at the navel'when the urethra was ſtopped, 
which urine without this conduit would have fal- 


len into the cavity of the abdomen: fourtbly, that 


midwives have pietended to remark! two different 


ſorts of waters come away at the time: of birth-t 


and laſtly, that Dr Littre and Dr Hale have given 


in this membrane of an human ſubject, with all 


the other .ſecundines curiauſiy prepared, the one 


to the royal e at Paris, the other to the 


royal ſociety at London z hy Hhich ſocieties their 


reſpective accounts are atteſted ; nut to mention; 
Verheyen; Heiſter, Keill, See. who affirm their 
having ſeen it; and Me Albinue, that famous 


anatomiſt, profeſſor at Leyden, ſhows, as Il am 


told, to his eollege every year a preparation of it: 
On all theſe fk. I muſt own, that it ſeemed. 


not improbable: to me there was: ſoch a membrane 
in the human body, But in four bodies'I pure 
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1 
poſely diſſected, herein I was affiſted by a 


called in queſtion. : | 


near her time, thequantityof thislihuor is notabore 


| rhe uterus; Abe tbe ed 


could not unite ſo ſoon as they would have done 


the hippomaner of the lancients. Several idle cpi | 
it is generated or: nouriſhed, for it has no connec» 


eee a fœtus ſtate, WE: N 


* * 


COMPARATIVE ANATOMY. 


accurate/anatomift; Dr Sinclair, I could. not en 
ferve'atiy ſuch thing. However, my want of {kill 
will more probably be doubted, than the truth of | 
relations, * e by Tuckiactbegilc vouchers, 

. 1 Nins f 
The third proper integument of: the: fœtus i is | 
the amnios. It is thinner and firmer. than the cho- 
rion; it has numerous ramifications of the-umbi | 
lical vefſels ſpread upon it, the lateral branches of 
which ſepatate à liquor into its cavity. This ia 
the proper liquor of the amnios: whi chlat art; 
is in a ſmall quantity, afterwards — for 
ſome months, then again decreaſes 3 and in a:cow | 


6 — 2 =» K JOU a= os 


not enter tlie cornua 

uteri im this atentute, being confined to the bodyot 
1 
cornua. But for what further relates t6 the: 
ture of the in volucra, with the nature of the li- 
quors contained: in them; I muſt refer to the ſe- 

cond” volume of Medical 'Eflays, from page 121, 
where your have the dam wi l T know jof thi 


matter. "0! « CZ IfLEE 155 4x; oy 7 10 * it 6:72 2175 ky" 61! fi 


2 There war een vine: unificales, and but 
one in the” human ſubject ; becauſe the-eztreme 
branches coming from the ſeveral placentule 


a pound. This pore par does 


had W from one cake as in the hu. 
man. 2 0 1 1 Nie lang 18792 $05.0 

There is a Enallroupd geluy body that fwimsin | 
the: urine of this creature, mares; i&c: ardiich; is 


nions and whims have. beeri entertained: 5s to its. | 
uſe; but that ſeems to be till: unknown, or ho 


tion with the fœtus or placentulz.: - Ni, Ji 8871 
Having thus conſidered the — 


4 


the ſpecialties an its. 
a fortu8. 11% i 546 


branches as it does in the human ſabject. This 
vein ſoon after birth turns to a ligament; jet 
there are ſome inſtances; where, it has remained | 
pervious for ſeveralyears after bixth,and occakion d 
a hemorrhage. ;:We aiay.ncxt oblerye; the. duct 
called ranalis venqſus going ſtraigh from the cap- 5 
/ula Gliſſoniand: to the vena cava ; this turns ao 
aſterwards to a ligament. The umbilical arteries | 
riſe at acute antzles from the internal iliacs, hat- 
ever ſome may {ay>t6 the contrary ; theſe alſo be- 
come imperwiaqus. 45 #19 3 113 $4632 411 „ 
The pulmonary; artery ch mg from the; right 
rentricle of the heart divides into two the. ſmall- 
eſt, called canalis arteriaſus, opens into the de- 
ſcending aorta ; the ther dixides into two, to 
ſerve the lungs on each ſide. The foramen. ovale . 
is placed in dhe partition .betwixt the right and 
Left auricles. At the edge of the hole 18. fixed a 
nembrane, which when much ſtretebhed will cover 
Wit all over; but more eafily yields; to a fotee that 
acts from the right auricle to the left, than from 
the left to the right. After what has been ſaid, 
we may eaſilyunderſtand how: the circulation. is 
performed in a ftrtus. Tbs blood, being brought — | 
from the plaeenta of the mother, is thrown inn 2 
the cagſula Gliſſaniana, - where it 18, intimately. M 
blended with the blond in the vena. portarum: 
then part af this blood goes directly into the vena a] 
cava by the ductus uenaſus the reſt. paſſes thro | 
the liver. . Firſts. then, the whole is ſent fromthe - | 
vena cava into the right auricle, from whence part 
of it is ſent byſthg Faramen ouale into the lett au» =» 
ricle; the xeſt paſſes into the right ventricle, mo | 
into the pulmagary artery z then the greateſt hr re 
it receives is ſent immediately into the deſcending | 


5 Aorta TIE 


0 
| bt; | Cu 


norta by the canulis arterigſus, and the remainier 
circulates through the lungs, and is ſent back b 
che pulmonary den, into the ee which, 
with the blood broug ere by the foramen 

is ſent into'the left ventricle, from Man 
_ driven by the aorta through the body. The great 
defign of this mechaniſm is, that the whole mak | 
of blood might not paſs through the collapſed 
lungs of the foetus ; but that part of it might paſi 


# 
= 


through the /oramen avile and canal ar terigſu 


| | 

without circulating at all through the lung. 
This was the option thor watverfally — | 
till the end of the laſt century, when it was vio Wl 
gular in ſeveral of his opinions, He will not al Wl 
Jow' that the foramen ovale 'tranſmite blood from Wl ; 
the right to the left auricle, but on the con. Bl | 
trary from the left to the right ; and that for no i | 
other reaſon but becauſe he obſerved: the pulmo. Ml : 
mary artery in a foetus longer than the aorta. | f 
Winſlow endeavours to reconcile theſe to op- t 
nions, by faying the blood may paſs- either way, Wl 1 
and that it is here as it were blended : his reaſon t. 
is, that on putting the heart in water, the fors t. 
men ovale tranſmits it any way. Mr Rohault, Wl : 
profeſſor. of. anatomy at Turin, and formerly one 
of Mery's ſcholars, ſtrongly defends his maſter, t 
and criticiſes Mr Winſlow. - What he principally b 
builds on, is the appearance this foramen has in w 
ſome dried preparations : This Mr Winſlow wil MW w 
not allow as a proof. After all, I remaig in tel ri 
common opinion; and that for the gw, of 
* ſons: Firſt, the pulmonary artery being large ll th 
ſignifies nothing, ſince its coats are not only thin- 6: 
ner and will be more eaſily diftended, but alſo the ¶ ar 
reſiſtance to the blood in the pulmonary arten ll w 
from the collapſed lungs is greater than the reif: 
ance to the blood in the aorta. Secondly; if well ſu 
ſhould allow any of theſe two uncommon op. th 
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nions 
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18, wenſhoald have the tight ventricte 
— — — than the left: For if-we 
the foraemiw''vvaly 40 be pable of trunſ 
one-third of the whole of blood in der give 
time, and the tas much in the fame dime 1 
then you will fiad, that, abeording to Mr Mery's 
opinion, the Whole: — being OE | 
from the right ventticle into the pulmo⸗ 
tery, one-third paſſes by the canalit b rare 
the deſcending aorta, two-thirds paſſing through 
the lungs and returning into the left auricle 3 one 
half of which portion, or one- third of the whole 
maſs, paſſes 7 5 ovale into the right 
2 and er the laſt third, will de 
ſent into the leſt ventricle, and thence expelled 
into the 46 * with chat from the 
lmonaty ar the cunalis arFteriofus," oireu- 
ng ke body, are returned unte tbe 
right auricle, here meeting with the other third 
from the foramen ovele, with it they ate ſent into 
the right ventticle to undergo the, ſume eoufſe. 
Thus the whole maſy is expell by the right ven- 
tricle, ond only one-third by the left. If this was 
the caſe, why is not the right ventricle three £ 
as large and ſtrong as the left? n 
Then if, deeording to Mr Wintow's- wil 
the foramen ovale tranſmits equal quantities — 
both auricles, this comes to the ſame av if there 
was no foramen” ovale at all: that is to ſay the | 
whole maſs going from the rigbt zuriele inte the 
right ventriele® aud pulmonarj* artery, we #& 
of the whole" maſs: paſſes — the aort# throwgh/ 
the canalis arverioſtts ; the other 'twe-thirds, paſs 
ſing through the lungs, return to the left agftele 
and ventricle.” Thus the right ventricle:exþcls tihbe 
whole maſsx*the left, only oheathirgcs 17 4. I 1 
But if, secbrdiag tothe coẽ men opinion; wei 
ſuppoſe the ora. mem ou to convey che blood from 
the * guriele, 2 paſſes 
| | Chis L 


* 
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Dr . 


1 eee ee et 
thirds are ſent — 


monary artery ence one-third paſſes by 


the :canglir {arterivfus inta the ,corts dat 7 
the other third circulates through the lungs, and | 
is returned into the left — 1 where: | 
with that from the foramen ovale, it is therewi 


expelled. into the aorta, and with the one-third | 
Aranſmitted by the canalis arteriaſus returns int 


the auricle to run the ſame. race as before. The 
we-conclude, that two-thirds are Expelled: by ac 


ventricle, and the whole circulates — ry, 


body and hence they come to be of 
dimensions. In all this calculation I eh van, ha 


regard to the blood diſcharged-from the umbilical 
veſſels z but the greater quantity returned. by the 


deins, than ſent. out by the . Lan fill argues 
; for the common opinion. 

The kidneys in the foetus are compoſed of differ- 
ent lobes, which ſerve to give. IN an idea of the 
kidneys bein 
theſe — being ke ept contig ee the external 
membrane, are pre ed 15 the 
length they unit. 

We now come to 9 the creature as . . 


minant animal. There are no dentes inciſoret in 


the upper jaws but the gums are pretty hard, and 


- the tongue: rough. This roughneſs 18 occaſioned 


by long ſharp-pointed papille, with which the 
Whole ubſtance of it is covered. Theſe papilla 
are turned towards the throat; ſo that iy Theiß 
means the food, having once got into the mouth, 
is not eaſily pulled back. The animals therefore! 


ſupply the defect of teeth by wrapping their 
— round a tuft of 
againſt the upper jaw, 


it with the teeth of the under jaws then, with- 
out chewing, throw it down-into, hagus, 
which in eee —_ of a double row 


S 


= 3 


* of different- glands; 
miete bon " 


raſs; and ſo, preſſing it 
— it ſtretched, — * cut 


EY _ 1 8 ** 1 . 


ap „ 


& 


— 7 — 
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of wy flbees' deculfating one abother-. All.ani* 
mals which ruminate muſt: have more ventficles | 
than one j fome hate two, ſome three 34 our prev 
ſent ſubject has no. leſa than four. Eh 3 
carried directly down into the "Grit; w ich 4 
upon the left ſide, and is the largeſt * all 3. it Ty „ 
called yarm, uentriculus, and au,, by way of mi- 
nence. It is bat is called by the deere | . 
of paunch by the: vulgar. There ate cer | 
on its internal ſurface 3 but es. t ent 
are a vaſt number of {mall b 
ſes, by which the whole has 2 „ 
and the ſurface is extended to: ſeveral; times..the 
ſze of the paunch itſelf. The food, by the forcs” 
of its muſcular coat, and the liquors-poured: in 
bere, is ſufficiently macerafed; after wich it is 
forced up hence by the o ſophagus inte the mouth 
and there it is 8 3 y maſtication : 


this is what is proper. — cud, on 
ruminat ion 3 for which purpoſe the molares 
are exceedingly: well f for inſtead yl yen being 
covered with à thin eruſt, the enamel on them. 
conſiſts of perpendicular. plates, between which 
the bone is bare, and econſtantiy wearing: faſter 

than the enamel, ſo that the tooth remains-good - 
to extreme old age ; and by means of 'theſe teeth 
the rumination is carried on ſor a long time with 
out an danger of ſpoiling them. Aker rumina - 
tion, the food is ſent 21 by the — into the 
ſecond ſtomach; ſor the eſopha oy us indiffer- 

ently into both. It ends re the twor 
ſtomachs meet; and there is n 3 with 
riſing edges which leads into the ſecond ſtomachs 
from thence to the third, a alſo to the 
however, the creature has a power to direct it in- 
to which it will. Some tell us, that the drink. 
goes into the ſecond: but that might be cefily Yie- | 
= * g them drink before 8 


| 


, which is the anterior and. 
R 
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Sadler; is called essor, Ferirulans, be 
the donner, or king a- he-. It conſiſts of 2 


11 


number of cells on its internal ſurface, oſ a = 


dar peutagonal figure, like to a honeycomb: Hen 
the food is 11 macerated; frond whhich-3 it is 


protruded into the third, called hr Or amaſum, 
vulgo the manyplies, becauſe the Internal ſurface 


riſes up into a great many plie or folds, and firs 
tum ſu ee, according to the length of thi 
ſtomach. Some of theſe plice are farther produ- 
ced into the ſtomach than others ; i. 2. firſt two 
long ones on each fide, and within theſe two 

morter in the middle, &c. There are numberleſ 


glandular grains like millet-ſerds diſperſed on in 


ic, from which ſome authors call this Remach 
the millet, From this it paſſes into the fourth, 
whoſe names are ws, abomaſum,' cad, or the 
red, which is the name jt commonly has becauſe 
of its-colour, This much reſembles the human 
. ſtomach; or that of a dog; only the inner folds ot 
plice are longer and looſer; and it may alſo be 
obſerved, that in all animals there is only one di 
geſtive ſtomach, and that has the ſame © 
ting power in the foetus as the fourth ſtomach: iu 
this animal; whence this might not —— 
de called the only true ſtomach; Cailld'Gpnibes 


curdird: and hence the French have given thats 


a name to this fourth ſtomach, becauſe any milk 
that is taken down by young calves is there curd- 
led. It is this fourth — ap ag the- Frm 
eurdled in it, that ie co taken for m 

tunnet; bor ufcer the bile and pancreatic julce 
enter, this coagulation is not to de found," which 
ſhews the ufe' of theſe li There 4r6/ other 
_ creatures which ufe the ame f60d, that have not 


fluch a mechaniſm in their: ive organs. Mot. 


fes, aſſes, Sc. have but one ſtomacb, where gal 
2 migcerated, We: 1 foe their noueiſhmen 


edt 


{ ow — = "2nd aS ira_ So me. yoo af. aur i to. a. 2 


the food 1 2 be ſufficiently camminuted; a 
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very little weeding 8 this — 


animal will be ſerved with ane-t 
another of. 
quainted wit 
ting Ae 


this. The Nr ai 
have n 1 or- 
day prep OY 
3 


greater quantity i 35 ra. 8 
nſhment.., 


; 1a guts of: theſe ereafures 375.6 arg of 2 i 

able len portion to t e b e. * 

and e what. we ſaid form 5 71 

ſubject of the inteſtines, of a dbg,. viz. be 

ength and capacity of the guts were ie 50 

ug als,, according to che nat x of e, 
0 


The Helle ſormed here much the fame way 
25 in a dog, and the general intention kept in vie 
with regard to the miztureof the bile and pancreatic” 
lymph. The . guts. here, bardly deſerve that 
name, their tameter. differing. very litt little. rom: 


that of the ſmall ones z but to co wing ae 

they are much longer 2. ortionally t 1 
are, being convoluted as the ſmall guts ate. T 
cæcum is very. large and long. The digeſtion | of” 
the cow, as well as ſome other animals, is accom- 
panied with a peculiar kind of aclion ellef .rumi-- 
nation ;, the intention at. whieb. ſeems to b es er 


41 | 


of . 7 


more fully, acted upon by the ſtomach :: for 1 bs. 
not b that a. 7 ater Mins as Jong as it 2 
ſcd only upon, milk, though the ation takes place 


as ſoon as it begins fo cat ſolid food.. But it is o - 


be obſet ved that as dong as a calf feed 1 rl 
milk, the. 1 f 3 W 0 


fourth ſtomach (which, as has been a 
tioued, PI "T7 1 N of performing dhe Oope=- , 
G. 3. 


of the. ſtomach. in theſe. crea ſy Tumingnt 
bulk : graßers are pr bl 4 


horſe's omach- | 


ken men. 


— 
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3 ly who ori from the ſtructure of the cſo 


and nende the is contented with much worſe fare, 


| Its fine Parts than horſe-dung, proves much itife> | 


— * 
* 


bis alſo. confirms what I fornierly advanced on 
this _ es” 


— 
4 = 
* 2 * 
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woos bit to 4 1 the 
5eration will take place in à ſtanding poſture, if 
eunnot lie down, In this aQtion's ball is obs 
ferved to riſe from dne ſtomach With great veld. 
tity, 'alnioft vs if ſhot from a muſtet. This bal 
animal chews very accurately, and then Na 
Jows it again, and ſo on alternate 75 till all the food 
ſhe has eaten bas undergone this operation. This 


ich has one ſet of fibres calculated for 

ties -+ the graſs, and another for brin in i 
down aga 28 
l of rumination, the Ton extri# a 
larger proportion of nouriſhment from bet 
food, than thoſe animals which do not ruminite; 


. 


and ſmaller quantities of it, than a horſe; hencealſo 
the dung of cows, being much more exhauſted of 


rior to it as a manure. 
The /pleen differs not mueb either in- f gurt or 
fituation from that of a dog's; but it is 2 little 
more firmly fixed to the 1 „there not be- 
ing here fo much danger of this viſcue's being 
hurt in the ffexions of he ſpine, _ 
The liver it not ſplit inta ſo many lobes in thi 
creature as either in a man or dog; which 4 
pends on the ſmall motion this creature pra 
ts ſpine, which made fuch a diviſion els. 


"Their vga rin 16 of 2 pyramidel thip 
It is very large, and more membranaceougy 
the urige of e heſe rreatorey uot clas ſo n_ 
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| ſhat of exrhivorous animals, there e 


occaſion for ex pefling Ao %, 5 ining 29 | 

The male is provided wih 3 lente peudutojy | 
ſcrotum, and'conſequently with veſſeule fmin,,,j _ 
The female organs differ. from thoſe of 2 . ! 
moſtly as to the form of the cornus uteri, | 
are here contorted in form ef a ſnails In thisz 
and all uniparous animals; they eontain/onty-part 
of the ſcovndines 4 bat in bitches; and ther mull 
tiparous animals, they run ſtraigi vp in the ud. 
domen, and contain the fotus themfel ves. 

The fituation'of the hear? is pretty much the | 
ſame with that of a dog, only its point is rather 
ſharper : * In uf the heart beating continual 

againſt the ribs, and both "ventricles going e 
far down to the conſtitution of the apex; it is ver 
obtuſe; but here the apex mate opeuly.of th 
left ventriele, ſo is more acut. 

The aerla in this creature is- juſtly divided inte 
aſcending and deſtending, though thie divifon is 
jll- founded either in 4 dog or man j; and it hat cer. 
tainly been from this ſubject that the older anaro- 
miſts took their deſcriptions when they made this 
diviſion z for here the . 180 two, * ; 
aſcending. and enema (at N 
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Of FOWLS in DER To 


THE Se of: e come 9 5 
are of the ſeathered kind; which are divided 
into the greniverons and carnivorons. But before 


ve go on to confider the ſpecialtics in the viſcers 


of tack kind, we muſt obſe what CO 
agree Wi.” +> ; 

Fowls have! e Wer venting of . feathers 
different from all other creatures, hut enactiy well | 
ſuited to their manner of life p far it not only | 
aug them Tm Be jure of the” LY * 


— 


: body —— 


to their wings; Wbener ali 
we may VET that it is" 945 
poliie for n 8. 3 up into the air 
like birds, even thoi proper machines 
in place or wing ph oy Bagg be — 
vided with cles. ſtrong eno 


| them, which be has not. In | h. nent lac 
their wings. are not placed n, the middle ot 
their bodies, but a good deal farther, forwards; 


whence it would at fitſt view appear, that their 
heads would be 'ere&, and: their poſterior, parts 
moſt he aur ep. raiſed in the air ; but K 
ſtretching out their heads, . upoh the le / 
ver of along neck, they alt | 
pretty much; and alſo h he 
8 the inſide of their abdomen with air, and expand- 
their tail, they come to make the poſterior part 
of their bodies <onfiderably higher; and thus they 
fly with their bodies nearly in an horizontal fituz- 
tion, Hence we find, that. is their-neoks ate kept 
from being ſtretched out, or; 1 eut ere their 
tailb, they become intapable 
derable 1 The largeneſs of = — 
ferent ſowls varies. according to the occ 
the creature. Thus birds of 
a conſiderable, way. to provide 
2 e ſtrong wings; whereas dome 
their * N almoſt e ve 
— — und but ſmall, wings. 
uſe in aſſiſting to raiſe them in tue 


. 


ie bir ds 1 * 
where, have 
eir tail is 

air; 


. the chief purpoſe of i Ei ferys . a. n io. 


1 
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This is au 
of knocking 


ding their 
* do oary' in 


deſt account of this man 


flight, win Gp aſs heir v 


forward à bot. 


ties are ſituated ſo far back, as to- make us at firſt 


think they would be in 
ing down forwards When they 
prevented by theit 


continual hazard of fall 


necks, ſb us te tale the cefitte of g ruvity fall 


on the feet; ànd When t 


for this 


E tb oe 


climbi n ſteep place, they ſtret e 
head g Wel forwards,” eſpeci ay af they — 
ſhortsl "the better to RA 

balance” of the body.” Thus: e m — 4 | 
ooſe entering a burn- door, whete genetally there | 
$ an aſcen p. to ftretch out de neck, which 
before was ritifed, ther ineline its 


at dy the common people, vhs | 
aſcribe it to a piece of folly in the goo ol, asif afraid E 
its head againſt OR 
Carnivorous' ben are provi 
crooked claws'for the ca 
ſowls. uſe em for ſwimmi 


of the door. 
+ Abit me 
rching i their 7855 water: 
ing; aud, prine 


mechaniſm to be obſerved in the toes 3 


eirele, as our 
bended, the ten. 


which is of eonfiderable * them. For tht | 
toes are naturally drawn t < 7 2 
when the foot is -bentted: "hes fo Din ih 
ſhortneſs of the tendons bf 

over them, whith'is' analogous to to our brelf and 
that the toes ue ſet in the circumference ef 4 
are: hence; when the foot is 


r, or bended;} 


A moft conſequently be much 


ſtretchedz and, 222 a the * 


muſt E 


erof Fosse see af foils 7 
is given by Alfonſus Bbrellus, iu bis cestife Dd 
Motu Animallum; und in the Regie Pf _ 
we have Boreſlf's dectrine ſtripped pretty much 

of its mathematical form- Thes poſterior extreme, 


Walt: but this 1 
Folding vp theft e N. 


ins 


have a Rrong firm membrane 
terpoſed bet wirt the toes: There is a beautiful 


4-1 
0 
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| twixt them expanded, and conſequent! 


benied; /and when 


flexors of the toes are again N. A ous | 


9 This is alſo of great uſe ta 
t kinds o rn awk deſeend- 
Ig 23 his. legs feet extended, . ſpreads:bix 
5 pa 0 over Vis he e. weight. of his, be 


bending his feet, the toes are. contracted, a 
the prey is. ſeized by the talons.; This is alſo of 


| great ule to. water-ſowls; for bad there Mien nb 
8 contrivance. as. this, they muſt, have. loſt 2 
mich time when they pulled theig legs in as they | 


had gained/by the 1 the parts 


are now. framed, whenever the creature draws in 
its foot, the toes are at the ſame time bended and 
cConttacted into leſs: ſpace; ſo; that the reſiſtance 

made againſt the water is not near ſo great ug 


: on the contraty, ben they ;retch-.t 
foot, their toes are extended ed, the. membrane be- 


e 
reſiſtance made to the water. Again, fu 
lire moſtly in the air, or have occaſion to ſu⸗ 


While all their muſcles are ſuppoſed to be in a 
ſtate of relaxation ; ſuch, I ſay, have no moſe to 


do hut leap down the weight of their, bodies, and 

their toes continue bended without any muſcles 
being in action; and whenever they W 8 diſ. 
| entangle themſelves, they raiſe up their bodies, by 
which. their foot, and e toes as 


extended. 5 

The roſtrum, bill, or beak of: tows, is . 
of 2 dibuls, and, as in g rupeds,. 9 
one has no motion but. what. it poſſeſſes in,com- | 
mon with the head. But parrots are an exception 


to this rule; for they can move the upper mandible 
at pleaſure : this is exceeding convenient, av it e- 
- ables them to lay hvld:of whatever comes im-their 


g EP. Os * Hons His: 1 ; 
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ch fowls | 


ih themſelves on branches of. trees in windy | 
© weather, and even in the night-time when aſleep, 
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nmel — to te 7 up 21 break their 
food ; the watet-fowls, again, have long or 5 
broad ſcoop-like beaks, which is moſt convenien 
for them. The ffernum of fowls"is much larg * 
proportionally.thah' the . id has 4 n 43 
rn Fei ie an 


gin of the mſcles that moye 
[eſs moveable than ours; 705 nt y 
moveable, a great deal of the force cp ed 
for nom the-wings would at 
of the muſcles have loſt, or 4 foy 1 other 
muſcles muſt have come in play to keep 
ſternum 3 but this aditional- weight would have 
been inconvenient for their dhe Mon, © | 

What other things are moöſt Nacken in this 
ſttucture of the ſeveral viſcera, we ſhall conſider 


in that common domeſtic animal the cock or hen, | Py 


and afterwards obſerve the difference of wank | 
cera egen de from A ena W 


The Auarour of a coc Pr 


TH oven this: kind. of birds live- «pon 3 


ſomewhat fimilar to that of man, yet as they 


have no teeth to ſeparate or break down this food, 
we would expect to ſind ſomthing to compenſate 
for the want of teeth, ſomething remarkable in 
the organs of digeſtion: * ads Fare en 
with theſe _ 122 

The e&/opha ofthis ende runs FRO its 
neck, — t melined to the right ſide and 
terminates in a pretty large membranous fac, \which' 
is the in luvies'or rea where the food-is muce- 
rated an liquor ſeparated by the 
glands, „ are enũly ob erved ever here on 
the external ſurface * * * e 

9 


* 
= ob 
4 . == 4 2 
r n 5 F ** * 
. . ˙. —⏑x.— OT COT FORO 


The ee e the g 
fricului ſuccentur iat or ixfin 
1s 3 . the gullet 294 
ande, which ſaparate a 1 N to dilute the 
[ﬆ — which at length got inte the true 
mach or, gizzard, | veutriculus' callgſug, which 
ſs of two very. rang, muſe $ C9 
3 tondjnous, apancurobs, end lined on 
a very thick firm membrane, which 


22 . 3h 25055 
3 w 8 
pellicle, b br 

r 


more, It! 
animal-ſubſtance, ſo fora as we bang which, 


more hard and thick by way ſubjetted == 
fom excepting the euticula, Hence may be drawn 


ome kind of proof of what I 4 

rmed concerning the tunica villoſa of the ſto- 
mach and inteſtines in the human body, vis. that 
in was in part a continuntion of the epidermis; 
| Nays all the hollow parts of the body, even arte- 
ries, veins, &. ſeem: to he lived with produc- 
tion of this membrane, ot ans ana ous. to t. 
The! uſe: of the internal coat of the: + of 
fowls-ig. to deſend the more tender parts of that 
vaſcus from the bard. grains and little ſtones thoſs 
Nr take down; The uſe ai the gi zu it 
W 4c a. 3 want -of teeth; andzit _ 
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COMPARATIVE: ANATOMY, 3 
well fitted for this e c from the goo 1 
it poſſeſſes. 2 | 
The Jigeſtion of theſe 3 is 
merely by attrition,. as is erineed by many e 
riments 3 and it is farther aſſiſted by the ha 3 
dies th ſwallow. We ſee them daily take 7 
down conſiderable numbers of the moſt ſolid rug 
ged little flints they find-; and theſe. can ſerve'for 
no other purpoſe than to help the trituration' of 
their aliments. After theſe 3 by becoming 
ſmooth, are-unfit for. this office, they are thrown 
up by the mouth. Hence fowls that are 3 cons 
bed, though ever ſo well fed, IP omg 
of theſe tones to help their digeſtion ut this 
was put beyond all diſpute by Mr Tauvry, who 
gave 2a ſpecies of metal to an oſtrich, convex.on 
one fide and concave on the other, but earved 
on both; and opening the'creature's body ſome 
time aftar; it was found, that the carving on the 
convex fide was all obliterated, while the engraved 
character remained the ſame as before an the con» 
cave ſide, which was not ſubjected to the ftomach's 
preſſure: which could. not have happened had di- 
geſtion been performed by a menſtruum, or any 
other way whatſoever ; but may be eaſily folved 
by allowing a ſimple mechanical preflure to take 
place. We are, however, by no means to con- 
clude from this, as ſome have too raſhly done, that 
in the human body digeſtion is performed by ſimple 
attrition; otherwiſe we may, with equal | 
of reaſon, by as good arguments.drawn from what 
is obſerved in ſiſhes, prove that the aliments are 
diſſolved in our ſtomachs by the action of a men- 
ſtruum. But chis method of reaſoning is very 
faulty; ; nor can it ever bring us to the true ſolu- 
tion of any philoſophical or giedicalproblem. Ie _ 
is very plain, fince- the ſtruct ure of the parts oi 
the human ſtomach are ſo very different from that 
of this cceaturey dut it is 1 and unreaſonable 
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to jmagine both of them capable of producing the 
ſuame effects. At each end of the ſtomseh, chen 
ure as it were two particular Tacs of a different 
texture from the reſt of the ſtomach, not conſiſt 
ing of ſtrong muſcular fibres; they ſeem to be 
receptacles for the ſtones, (eſpecially at the end 
which-is:fartheſt from the orifice), while the di- 
geſted aliment is protruded into the inteſtines. 
The duadenum begins pretty near the ſame place 
at which the ceſophagus enters; yet notwithſtand: 
ing the vicinity of theſe two tubes, the aliments 
are in no danger of getting out before they are 
perfectly digeſted, by reafon' of a protuberance, 
or ſeptum medium, betwixt the orifices; and in thoſe 
creatures who have ſuch a ſtrong muſcular ſto. 
mach, it is a matter of great indifference whether 
the entry of the œſophagus or pylorus be higheſt, 
provided that the entry from the œſophagus does 
not allow the food to regurgitate, ſince the force 
of the ſtomach can eaſily protrude it towards the 
duodenum. This gut is moſtly in the right ide, 
and hangs pendulous in their abdomen, having its 
two extremities fixed to the liver. The dufu 
eholedochus enters near its termination, where it 
mounts up again to be fixed to the liver; and leſt, 
bdSyy the contraction of the inteſtines, the bile ſhould I: 
paſs over without being intimately blended with WW” 
the chyle, that duct enters downwards, contrary to 
the courſe of the food, and contrary to what it 
obſerved in any of the animals we have yet men- 
tioned. But ſtill the general intention is kept in 
view, in allowing theſe. juices, the faireſt chance of 
being intimately blended with the food. 
The ſmall. guts are proportionally larger and 
much longer than thoſe of carnivorous birds,' for 
the general cauſe already aſſigned. At the end of 
the ilium they have two large inteffina cæca, one on 
cach ſide, four or five inches long, coming of 
from the ide of the rectum; and aſcending 3 * 
„ 
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two folds of the duodenum, and ſends; two os 
three ducts into this gut pretty near the biliary. 
The /pleen is here of a round globular figure, 
ſtuated between the liver and ſtomach; and be- 
twixt theſe and the back-bone it enjoys the ſamg 
properties as in other animals, viz. 13 | 
reſlels, & c. All its blood 18: ſent into the veng 
jortarum, and has a perpetual conquaſſation. It 
has no excretory, as far as we kyow.,' Their liver 
is divided into two equal lobes by a pellucid mem.» 
brane, running according .to the length of their 
body : and hence, we may obſerve,. that it is not 
proper to that bewel to lie on the 'right ſides © 
which. is ſtill more confirmed by what we obſetys 
in fiſhes, where jt almoſt lies in the left ſide. *, 
The ſhape of their gall. bladder is not much diff: 
ferent from that of quadrupeds; but is thought 
to be longer in proportion to the ſiae of the afily 
nal, and is farther removed from the liver... 
The principal difference to be remarked. in their 
heart, is the want of the valuule tricuſpides, and 
their place being ſupplied by one fleſhy flaps, |: 
The lungs are not looſe within the cavity.of the 
orax, but fixed to the bone all the way; neither _ 
ue they divided into lobes, as in thoſe animals. 
that have a large motion in their ſpine. They are 
ro red ſpongy bodies, covered with a membrane 
at is pervious, and vm communicates with 
j. | 


. find them comaining part of the foods Theſe | 
tee as reſervoirs to the ſæces; Which, aftes 

bome remora, there regurgitate into What fn 
becomes the rectum > which, together With be 
ercretories of urine and organs of gensration. 1 
„empties itſelf into the common cloaca. The ſmall 
inteſtines are connected by a long looſe meſentery;, / = | 
, WH wbich-has lictle or no fat accompanying the blopd- | 
; e there being no hazard of the blood"! s being | 
| oppede + 2 1 „ ALE SST 4th 1 
i The pancreas in the creature lies'betwixt the | 
HE 
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the large veſicles or air-bags that are diſperſei 
over their whole abdomen z which veſicles ferre 
two very confiderable uſes. The one is to render 
their bodies ſpecifically light, when they have 
mind to aſcend and buoy themſelves up when fly. 
ing, by diſtending their lungs with air, and allo 
ſtraiten their trachea arteria, and ſo return the 
air. Secondly, they ſupply the place of a muſcu- 
lar diaphragm and ſtrong abdominal muſcles ;-pro- 
ducing the ſame effects on the ſeveral contained 
viſcera, as theſe muſcles would have done, with. 
out the inconveniency of their additional weight; 
and conducing as much to the excluſion of the egg 
and fæces. ; 75 „ tias:. 
When we examine the upper end of the fra 
tbea, we obſerve a rima glottidis with muſcular 
fides, which may a@ in preventing the food dt 
drink from paſling into the lungs z for there is 10 
m_ as in man and quadrupedls. 
The trachea arteria, near where it divides; it 
very much contraQted ; and their voice is princi 
pally owing to this coarctation. If you liſten at- 
tentively to a cock crowing, you will be ſenſible 
that the noiſe does not proceed from 'the throat, 
but deeper; nay, this very pipe, when taken out 
of the body and cut off a little after its diviſion 
and blown into, will make 'a ſqueaking noiſe, 
fomething like the voice of theſe creatures. On 
each fide, a little higher than this contraction, 
there is a muſcle ariſing from their ſternum, whiel 
AQilates the trachea. The cartilages, of which the 
pipe is compoſed in this animal, go quite round 
it; whereas in men and quadrupeds they are dil 
continued for about one-fourth on the back-part, 
and the intermediate ſpace is filled up by a mem. 
brane. Neither is the trachea ſo firmly attached 
to their vertebræ as in the other creatutes we hat 
examined. This ſtructure we ſhall find of gres 
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ſervice to them, if we conſider, that, had the ſame 


f 

e ſtructure obtained in them as in us, their breath 
would have been in hazard of being ſtopped at 
every flexion or twiſting of their neck, which they *, _ 
» WH ce frequently obliged to. This we may be ſee | 


ſible of by bending our necks-conſiderably on ons 
fide, upon which we ſhall find à great itraitneſe- - 
and difficulty of breathing; whereas, their trachea- - 
is better fitted for fullowing the flexions of the 
neck by its looſe connection to the verteb tg. 3 
In place of a muſcular diaphragm, this creature 
has nothing but a thin. membrane connected ta- 
the pericardium, which ſeparates the thorax and” 
abdomen. - But: beſides this, the whole abdomen 
and thorax, are divided by a. longitudinal mem»- 
brane or mediaſtinum connected to. the lunga, pę- 
ricardium, Hure ſtomach, and to. the fat lying 
over their, ſtomach and guts, which is analagaus 
to an omentum, and ſupplies its place. 
The lymphatic; ſuſtem in birds conſiſts, : as in 
man, of lacteal. and.. lymphatic veſſels, with-the- 
thoracic; dats. [: ( ey as ter Ber 
The lacteals indeed, in the ſtricteſt ſenſe, are 
the lymphatios of the inteftines 3; and, like the 
other ly mphatics, carry. only a tranſparent lymph z. 
and -inſtead.of one: thbracie. duct, there. are two, 
which go tothe jugular veins. In, theſe. cir-- 
cumſtances, it would ſeem that birds differ from. 
the human ſubject, ſo. far at leaſt as we may. judge | 
from the. diſſectiom of a gooſe, the common ſub- 
je of this inquiry, and from. which the. folle w- 
ing deſcription is taken. e e ee 


The lacteals run from the inteſtines: upon hs: E 
p 1 
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meſenteric veſſels: thoſe of the duodenum. 

by the ſide of the pancreas; afterward they get 

upon the celiac artery, of which the ſuperior 

meſenteric is a branch. Here they are joined by 

the lymphatics of the liver, and then they form; 

à plexus which furtounds the cxliac artery, Here: ' 
3 H 3; 558 9 allo» | 


- 
- 
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$6. COMPARATIVE ANATOMY: 
alſo they receive a lymphatic from the gizzard; 
ind foon er ether rom the nr = the 
eſophagus. ' At the root of the cæliae artery they 
are joined by the ene from the glandulr 
tenales, and near the ſame part by the lacteak 
from the other ſmall inteſtines, which veſſels ac. 
company the lower meſenteric artery; but, before 
they join thoſe from the duodenum, receive from 
| the reQum a lymphatic, which runs from the 
| blood-reflels of that gut. Into this lymphatic ſome 
mall veſſels from th 


ma the kidneys feem to enter at 
the root of the czliac artery. The lymphatics of 
the lower extremities probably join thoſe from 
the inteftines. At the root of the erliac artery 
and contiguous part of the aorta, a net-work it 
formed by the veſſels above deſcribed. From this 
net-work ariſe two thoracic ducts, of which one 
lies on each fide of the ſpine, and runs obliquely 
over the lungs to the jugular vein, into the infide 
of which it terminates, nearly oppoſite to the 
angle formed by the vein and this ſubclavian one. 
The thoracic duct of the left fide is joined by a 
large lymphatic, which runs upon the efophagus. 
The thoracic ducts are joined by the Iymphatics 
of the neck, and probably by thoſe of the wings 
where they open into the jugular veins. The lym- 
n roms of the neck generally conſiſt of two large 

ranches, on each fide of the neck, accompanying 
the blood-veſſels; and thefe two branches join 
near the tower part of the neck, and form a trunk 
which runs cloſe to the jugular vein, and opens 
into a lymphatic gland; from the oppoſite of this 
5 a lymphatic comes out, which ends in the 

C | 1 


= vein. l Wu 
On the left ſide, the whole of this lymphatic 
ps the thoracie duct of the fame fide : but, on 

e right one, part of it goes into the infide of the 
jugular ven f le above the angie whilſt aw 
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COMPARATIVE ANATOMY. - 5 
ther joins the thoracic duct, and with that auc 


forms a common trunk, whieh opens into the in- 


fide of the jugular vein, a little "below the angle 
which that vein makes with the ſubclavian. This 


f 


ſyſtem 1 in birds differs molt from that of quadruped s. 


inthe ehyle being tranſparent and colourleſs, . in 
there being no viſible lymphatic glands, neitner in 
the courſe of the lacteals, nor in that of the lyms 


phaties of the Nr neur 7 nn 
ducto. 

The kidneys ne in the hollow cxoavatedi in the 
fide of the back-bone,: from which: there is ſent 
out a bluiſh<coloured canal running along by the 
fide of the vas deferens, and terminating direct 
into the common cloaca. This is the wreter, whi 
opens by a peculiar aperture of its own, and not 
at the penis. Fowls having no veſica urinaria, 
it was thought by ſome. they never paſſed any 
urine, but that it went to the nouriſhment of 
the feathers: but this is falſe; for that whitiſh 


ſubſtance that you ſee their greeniſh feces covered 
with, and which turns afterwards chalky, is their 
cine. Let us next conſider the organs of genes 
tation of both ſexes, and firſt thoſe of the male. 

The teflicles are ſituate one on each ſide of the 


dack-bone ; and are proportionally very large to 
the creature's bulk. From — run out the va 
ſeminifera; at firſt ſtraight; 3 but after they recede 
farther from the body of the teſticle, they acquire 
an undulated or convoluted form, as the*epidid 

mis in man Theſe convolutions partly fup # 
the want of veſicule ſeminales, hike coltion — 
ing at the ſame time very ſhort: Theſe termi« 
nate in the penis, of which the cock has twoy 
one on each ſide of the common cloaca, pointing | 
directly outwards. They open at a diſtance from 
each other, and are very ſmall and hort ; hence 


they have eſcaped the notice of anatomiſts,* whe 
bare often denied their exiſtence. * birds there 


— 
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is no proſtate gland. Fhis is what is ebiefly re- 
markable in the organs of the male. 
The racemus vitellorum, being analagous to the 
7 Ovaria in the human ſubject, are attached by 3 
prove membrane to the back-bone. This is very 
ne and thin, and continued down to the utetui. 
Its orifice is averſe with reſpect to the ovaxia; yet 
- notwithſtanding, by the force of the orgafmus ve 
nereus, it turns round and graſps the vitellus, 
which in its paſſage through this duct, called the 
infundibulum, receives a thick gelatinous liquor, 
ſecreted by certain glands. This, with What it 
receives in the uterus, compoſes the white of the 
egg · By this tube then it is carried into the. ute- 
rus. The ſhell is lined with 3 membrane; and 
in the large end there is a bag full. of air, from 


- which there is no outlet. ]?éx; 
The uterus is a large bag, placed at the end of 
the infundibulum, full of. wrinkles on its inſide; 
here the g is completed, receiving its laſt in vo- 
lucrum, and is at laſt puſhed out at an opening on 
the ſide of the common cloaca. From the teſtes 
in the male being ſo very large in proportion to 
the body of the creature, there muſt neceſſarily 
be a great quantity of ſemen ſecerned; hence the 
animal is ſalacious, and becomes capable. of im- 
pregnating many females. The want of the ve 
Aculæ ſeminales is in ſome meaſure ſupplied by the 
convolutions of the uaſa deferentia, and- by the 
- ſmall diſtance betwixt the ſecerning and excretory. 
organs. The two penes. contribute alſo very much 
to their ſhort. coition 3. at. which time the,openiog; 
of the uterus into the cloaca is very much dilated, 
that the effect of the ſemen on the vitelli may be. 
the greater. „„ ö»ßũõꝙ·pbUlEuu... weed 
A hen will of herſelf indeed lay eggs; but theſe, | 
are not impregnated, and yet appear entirely com · 
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| | COMPARATIVE ANATOMY. 3 
10 now to conſider the nutrition of * fore 


tuſes of oviparous animals, and ſhall ers a ſhort = 


hiſtory. of an egg, and of the changes brought on 
it by incubation. To ſave the perpetual repetition 
of my being aſſured of the truth of each fact by 
repeated obſervations, Lhave to obſerve once for 


all, that unleſs where I expreſsly confeſs I bad no 


opportunity, or neglected to examine them, I con». 
hder myſelf obliged to give ocular demonſtration 8 
of what I aſſert. . 

1. The ſhell of an egg becomes more brittle by 
being expoſed to a dry heat. 

2. The ſhell is lined every-where with a very 
thin, but pretty tough, membrane; which, divi- 
ding at or very near to the obtuſe end of the BS 
ſorms a ſmall bag, where only air is contained. 
3. In a neu- laid egg, this folliculus appears very 
little, but becomes larger when the egg is kept. 

4. The albumen, or white of an egg. is con- 
tained in concentrical membranes, but is not all 
of the ſame conſiſtence: for the exterior part of 
it is thin, and diffuſes itſelf almoſt like water 
when the membranes are broken; e its an- 
* art is more viſcous. | 

he white of an egg can make its way thro? 
the mel, as appears from its waſting by W 
elpecially if it is expoſed to gentle het. 

6. The globular vitellus or yolk would ſeem to 
be no other than a liquor incloſed in a membrane; 
becauſe, Whenever the membrane is broke, it runs 
all out; and ie is allen, heavier A _ 
white. 

7. The 2 are two white ſpongy bod 
riſing very ſmall from oppoſite fides of the —— 
brane of the yolk, but gradually become larger as 


they are ſtretched out from it in an oblique dives 
tion with regard to the two ends of the egg. 


8. If we SPOT. the n to the extremi- 


- 
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5 dually extend 
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ties of an axis paſſing through the ſpherical vitel- 
lis, this ſphere will be compoſed: of two equal 
portions, its axis not paſſing through its centre; 
| conſequently, ſince it is beavier than the white, 
| Its ſmaller portion muſt e eh be uppermoli;in al 


Poſitions of the egg. 


9. The yellowiſh-white rqunk ſpat, called cica · 
tricula, is placed on the middle of the ſmaller por- 
tion of the yolk; and therefore muſt (by 58.) al 


ways appear on the ſuperior part af thę vitellus. 
10. The cicatricula ſeems to be; compoſed. of 


ſeveral circles of different colours; and, in a ſe- 


cundated egg contains the n. or chick. See 


gg whoſe ola ends are all tubes over 
with linſeed-oil, or ſuch other ſubſtances as block 
up ſmall pores, are as fit for bringing forth chick- 


ens, when incubated by a hen, as other eggs are. 
I did not make the experiment; but can give a 
| woucher, whoſe ſcrupulous candeur, with ſincere 


good wiſhes and endeavours for the improvement 


of phyſic i in this place, numbers muſt be acquaint- 


ed with: I mean my father who beſmearefl eigh- 
teen eggs in the manner mentioned; then having 
put a mark on them, he ſet them, with the like 
number of other eggs, under three hens, who 
brought out thirty-Ax. chickens, not one egg of 


12. After i 


the whole number failing. 
1 the fallculus 48710 ik gras 


; till, near the time of the exchu- 
ſion of the chick, it occupies, as near as I could 


judge, ſome more than a third of the * of 


the ſhell. 5 ff At 


13. The ntendes; folliculus _ not 


ö upon being expoſed to the preſſure of the atmo: 
| ſphere after ine ©gg5 are e 5. 


de Ovo . = 
+ It is ſomewhat out of my ohiere to inquire how this zAitional 


de gets into the folliculus: du ir any are. curious enough 10 


Ws | 
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14. By incubation the albumen becomes thin- 
ner and more turbid, eſpecially on its upper part 
near to the airbag, here it is alſo firſt eonſu : 
med: and it is afterwards diminiſhed towards the 


„ 


4 


ſharp end of the egg, till at laſt nothing of it is 
left except a white cretaceous ſubſtance at the 


lower part of the ſhell. 


15. As the e erkenn neareſt to the ei· 
waſlted;' its membrane and the cicatri- 


catricula is 


cula ſtill approach nearer, till they become conti- 
guous. This membrane of the albumen is what 


is commonly called the cherion. 


16. Some time before the albumen is quite con · 1 


ſumed, what remains of it is plated at the lower 


part of the egg; and therefore the yolk is inter- 


poſed betwixt it and the membrane whieh imme- 
diately contains the foetus: py See 99. and to. 58 1 


17. The white of a fecundated egg is as ſweet 


incubation, as it is in a new-laid egg. 8 


| I taſted, ſmelled, and ſwallowed the whites of 


eggs during all the ſtates of incubation, both when 
they were raw and boiled, and conſtantly found 
it as juſt now deſcribed ; and therefore cannot 


imagine how Bellini could affirm it to have a 
heavy, abominably ungrateful taſte, 'a ſtinking _ 


ſmell, and not only to occaſion, when ſwallowed, | 


a troubleſome ſenſation in the ſtomach and guts, 
but to prove purgative. He muſt unluckily bave 
examined none but ſubventaneous' eggs: which 
is further confirmed by his defcription of the ſmall 
particles in the colliquated albumen, that reflect 


wis inquiry, I would recommend to them to obſerve how this fol- 
liculus diſtends and keeps ſtretched in an exhauſted receiver of a 


» 


« 


F 
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ar pump; to exhauſt the air gradually out of the ſhell, while it 


ffa;ds expoſed to the atmoſphere, both while the folliculus is en» | _ 


tice, and after it is broke, | obſerving always the riſing or falling of 


the mercurial gage; to conſider & 11. 284 13. 3 and io 
lini de mat. cord. prop. ix. and Hale's Staticks. 
De Motu Cord. props vs. 


* 


» 


the yolk appears increaſed; and, by its riſing then 
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- light ſo ſtrongly as the eye cannot bear, i #3. which | 
I ſaw in fome fubventaneous eggs, but could not yo 
obſerve in any that were impregnated. '- -- 
386 een, to Bellini , the colliquated white * 
always es incapable of coagulation by heat; 
but in 2 trials I made, it frequently did eoagu- 
late, though I found the ſucceſs of this-experi- WI +» 
ment very uncertain:*the only general rule I could WM ve 
fix was, chat, before the . or loth day af incu» WM th; 
bation, che thinner Wie did not geperally eos | 
gulate; but afterthat, it frequently did. 
19. Very ſoon after incubation, the volume of 


nearer to the upper part of the egg, one may Cole 
clude that its ſpecific weight decreaſes. ' 
20. The yolk becomes pale and more fluid for 
forms time, eſpecially on the fide next to the chick, 
where its bulk alſo ſooneſt increaſes; but after- 
wards the membranes of the yolk turn firmer and 
| ſtronger, and the liquor in them n In qpate 
tity, and becomes more viſcous. / | 
41. As the chick increaſes, the yoll-4 is depreſ- 
fed in rhe middle; and is foori brought into a form 
' ſomething like to a eee in the. N r of 
which the chick is lodged. 
22. The yolk remains freſh and eres 
all the time of incubation, and i is always . 
lable. 
gaz. Not long before the excluſion of the chick 
che whole yolk is taken into its abdomen.” , 
24. The whole albumen and vitelius-ave 'not 
conſumed by the chick: for ſome part of the hu- 
mours of the egg eſcapes through the ſhell, and 
is not ſupplied by any thin from without; as evi- 
dently appears by an egg's becoming fo much ſpe- 
cifically ligbter, as to ſwim in water after incubs- 
tion, though it ſunk in it when recent. 
25+ The chalaze remain * without being 
1281 con- 


De Motu Cord. prop. vi. 


deren ile that Rack are brought | 


nearer to each other by the creſcent form of the 


yolk; at laſt” they degenerate into a dry . 


fubſtance. l 

26. The cicatrĩcula very ſoon is enlarged 
cubation z and, being —— up on the top 
yolk to the ſuperjor pa rt of the egg, it is placed 
very near to beate. bag and when th i nen. cg 
they become contiguous. 


ils 


27. The cicatricula is called e "bent it ; 


becomes large, and contains the coll NIN 
or liquor in which the chick is — 2 


28. The quantity of the colliguamentuw' gra- 
dually inereaſes till the 15th or 16th day of incu» | 


bation z on the 18th, it is all conſumed; and, in 
the three follewing days, ſcarce any moiſture can 


be obſerved on the internal. eps of. the m. 


nios. 

29. The Savor of the amnios is more clear and 
tranſparent than the colliquated white; its taſte 
is more falt, and it has no obſervable. ſmell. Its 
conſiſtence is at firſt a little: viſcous, then it be- 


comes more fluid, and afterwards turns a little 


3 


ropy again. 


* Ten ey nothing-of:the purricular"thwes 


when it does or does not eoagulate by heat; for 
ir is in ſo ſmall quantity during the greater part 
of the time of incubation, that one can ſcarce 
gather as much in a fpoon as is fit to make any 


experiment with; and when all the egg is boiled 


hard, it adheres ſo cloſely to the white, that it ig 
ſears 


Mal 
4th wn roth day, ſays, “ That this thin diapha- 
nous liquor of the amnios was ſometimes: for- 
ced, by boiling, into a white taſty ſubſtancey® - 
which my trials alſo confirmed. + 


30. 'The: allantois and 15 contained v urine are tor 


be 


bo Oro Incubat, | ee e 


* 
A 


poſſible to diſtinguiſh one from the other. 
ighius *, ſpeaking of the egg between the 


the 


— — ¶ —E— — — * Ws — 2 - 
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be ſcen in an egg, as wo as in hs {ec ndi 
viviparous animals “.. 
31. Though the heart is among. the firſt parts 


| of the chick that can be diſtinguiſhed, yet the um- 


bilical veſſels are ſeen much a out the lame time 
that the heart is obſerved. 
I did not inquire into this fa; "ha have two 


yr. good vouchers ſor its erat, Hamey . aud 


alpighius 4. 

32. The umbilical veſſels gradually diſperſe 
Sor branches upon the amnios, upon the vitel- 
lus, and upon the membranes of the albumen: 


The extremities of the much greater numher, be- 


ing immerſed. into the white, are extended das. 
ne! as it is colliquate. 

33. Near to the end of incubation, the umbi⸗ 

ict veſſels begin to ſhrivel and urge Wu at 


| the excluſion they are very ſmall, - 


34+ The embryo is ſeen in an egg at firſt. i in 
— of a ſmall worm: then its carina or ſpine, 
with the large prominences, that afterwards ſhew 


themſelves to be the brains and eyes, appear; the 


other bowels ſeem hanging from the ſpjne ; the 
chaſm of the mouth diſcovers itſelf; the gxtremi- 
ties ſprout out; the viſcera are gradually covered 
with the teguments; and at laſt the beak; nails, 
and feathers are ſeen: after which all the parts 
become ſtronger and firmer, the proportional balk 
of the head decreaſing. 
For the particular times when all theſe changes 
are thus orderly brought about, conſult Fabric. ab 
- zendente, Harvey, and Malpighius. 
35. After all the parts of the chick are formed, 


it is always found lying on its ſide, with its neck 


greatly bended forward, the head being covered 


with the upper wing, and the beak | a 


the thighs. 
, 36. When 
555 Malpig. Append. de Ovo Tneub. tab. vil. 

# De Generat. Animal, exercit. 16, and's7e 

De Ov Incubatoy | | 
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36. When the ſhell is opened after the chick is 


large and ſtrong, it may be ſeen to bounce and 
ſpurn, ſometimes opening its mouth wide, eſpe» 
cially if it is ſtirred or pricked. | 

37. The mouth, œſophagus, and ingluvies, are 
always found moiſt 3 but never contain any quan- 
tity of liquor that can be collected or will run out 
in drops. 
38. The bulbous glandular part of the Aue 
gus immediately above the ſtomach, or what 
Peyer * calls the infundibulum, and the ſtomach, 
are full of a liquor, in the youngeſt chick we can 
diſſect, and continue full the whole time of ineu- 
bation z neither infundibulum nor ſtomach having 
yet got the tendinous firmneſs they have in adults z 
nor can we obſerve the dry pellicle which is ſo ea- 
fily ſeparated from theſe parts in hens. 
39. This liquor of the ſtomach is at firſt Nis 
and more watery; afterwards it becomes curdy z 
and at laſt is all in form of a greyiſh white mucus, 
unleſs that-ſome part of it frequently is coloured 
yellow or green by a mixture of bile. It always 
coagulates, be. boiling, into a firm yellowiſh R 
ſubſtanee: + 


40. The quantity e faces was not hrge 1 | 


great guts of” "my "chickens 1 eto . er * 
claſion. 1 IM 
41. A little time before the cet 4 chick 
may frequently be heard making the fame pipin 
found that hatched chickens make. In three 
which were all I opened in this tate, the beak of 
the chick bad Fan the membrane of rue 
Jolliculus atrig. enn 
42. Thehell at the obtuſe end'of the egg f 
quently appears cracked ſome time before be wh | 
cluſion of the chick. n 
43. The chick is ſometimes obſerved: to to- 
rate the nell with its beak 3 but, in thoſe 1 fu 
| 1 tumbling 
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tumbling out of the ſhell; it was becbe of irre. 
gularly, at the place where the nne of the 
4 4 4 at ris was joined to lt. oy 

After the excluſion of the yolk ; is gradually 
5 being conveyed into the ſmall, guts by a 
ſmall duct, i its membranes gradually contract them. 
| ſelves, and the duct becomes ſhorter. On the 
tenth day after excluſion, the vitellus was no lat- 
ger than a ſmall pin-head, and the duct was ſcarce 


|  one-twentieth part of an wch long..,. 


From this hiſtory of the egg and of incubation, 
I ſhall endeavour to deduce the manner in Which 
the colliquated white is taken in by the chick. 

Authors generally ſeem to agree, that the ovi. 
parous feetus, while very young, receives its nou- 
riſhment by. the navel ; but ſeveral of the beſt re. 
putation have been of opinion, that afterwards it 
is conveyed by the mouth. I thall examine the 
arguments they uſed in proof of this, and ta 
mall ſubjoin ſome negative Tteaſons _ bay 
have not taken, notice of. 
Bellini * has deſcribed the clemtrientss] or facew- 
' Jus amnii, with the chalazz firſt formed in the 
back of the hen; to which, according to him, 
the vitellus is aſterwards joined, and. the; white is 
acquired as they tumble down the oviduct. He 
fays the chalazæ are 'compoſed of numerous ;ca- 
mals, which open into the amnios, and ſend out 
their roots into the cavity of the yolk, and into 
the white. It is eaſy to conceive what conſe- 
| quences may be drawn from this deſcription, by 
thoſe who aſſert the nouriſhment to be carried by 
the mouth, viz. That here are direct paſſages into 
the cavity where the cbick is, which can take up 
the liquors no otber way than by the mouth. 

The anſwer to this obſervation is the ſame 1 


has yoo made to the other facts i 


G 


, ® De Mot, Cord. L prop. lng | 


from this author. d that the Jnr 4 | 
is formed before the vitellus ; on the contrary, 
the vite llus is evidently to be ſeen before the cica- 
tricula or chalazz can be diſcerned. Next, I deny 
the chalaze (if they are canals) to have the 
— with the amnios, at any time, or 

any ſtate of the egg, otherwiſe than as they are 
— adhering to the — of the vitellus, 
upon which, or within which, no particular fibres, 
no canals, are ſtretehed to the cicatricula . Every 
one has it in his power to examine theſe facts. 11 
then the facts are ver the are can 
not be admitted. 

Since there are no canals 8 through the 
yolk, that open into the ſacous colliguamenti, and 
the cicatricula comes. to be placed on the upper 
po of the yolk, and contiguous to the air-bag 
{5 26 - is evident, that the-/iquor amnis muſt be 
furniſhed. by the chicken, which being covered 
with ſeathere, having no mammæ, bladder of 
urine, or large ſalivary glands, can only ſupply it 
by the branches on the umbilical veſſels ſpread on 
the amnios- 

Harvey“ un that es is found in the 
mouth — ingluvies of the chick, which he con- 
cludes to be the colliquamentum or liquor: amnii, 
from their reſemblance; ſrom the quantity of the 
contents of the ſtomach; from the chic being 
ſeen to open its mouth; and from the neceſhey 
creatures ate in of ſwallowing, or of fore 
by vomiting, nm is introduced to the root 
of their tongue. e or ett . 

As to the at 1 do edi . 
compariſon ean be made, ſeeing the liquor ãn the 
mouth and crop 4s in ſuch ſmall quantity, 37) 
But ſuppoſe that a ſuſſicient quantity was 
ed, the two liquors agreeing in ſeveral properties 
would at of itſelf be a . e of 4 

2 ys rn tf 2107 e ene 8 2 
8 Pe. Generat, Animal, exercit. 35. i 


E:: 


ijt is always found very different th 


* * — * * 4 
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being the fame; and if, for argument's f. fake, the 
liquor in the crop was granted to be iu very large 
quantity, and to agree in every property with that 
in the amnios, it would certainly appear in the 
ſame form for ſome time in the theſe 43w 


ger fœtus (4 39.); and Harvey confeſſes. as much 
in this place: therefore it may be cpncluded, that 
It does not go down into the ſtomach. 

If ever any thing like feces bas been blen in 
the crop of chickens, as has been alleged by ſome, 
it might be no more than the yellow or green» 
coloured ſubſtance ner unde _ Romach, 

ſ 39.) 

ES The quantity of the contents. of cles ſtomach 
and inteſtines may be accounted for from 5 38. 
applied to what was ſaid on viviparous animals.. 

tough creatures that reſpire are under a ne- 
ceffity of either ſwallowing, or forcing back by 
rpg; whatever is introduced beyond their 
fauces, I cannot think it ſhould be thence/conclu- 
ded that a foetus is under the ſame neceſſity: for, 
as it does not exerciſe reſpiration, it will ſuffer no 
inconvenience by a liquor lodging; near to the 
glottis; whereas creatures that breathe cannot ab 
low any ſubſtance to remain there without da 
of the glottis being ſtopped, or of ſuch fubſtances 


falling down the trachæa, either of which Would to 
be of bad conſequence. which the creature pre- fo 
_ vents, by forcing. fuch mann a of: _ th 
e re ſituation. 15 th 


But, to enforce the negative of . 
mentum paſſing by the mouth, obſerve, oy ther 
are only three days in which this paſſ. 
probably be ſuppoſed to happen, -whic —— 

che 1th to the 18th day of incubation; for be- 
ſore the 15th,” the quantity of the amnii is 
increasing, which is no great ſign of its being 
ſwallowed; and after the 18th this liquor is not ” 


all ſwallowed between the x gth and 18th days, the 

ſtomach ought- to be fuller at this time, and ite 

contents ſhould be thinner, more pellucid; &. 

like to the-colliguamentum ; which I am certain 

does not happen. Beſides, if we ſuppoſe the 

power of digeſtion fo ſtrong: as to expel this li- 

quor as faſt as it is taken down in theſe three 

days, it would certainly follow, that this power- 

ſul digeſtion continuing in the three ſucceeding - 

days, while there is no liquor to be ſwallowed, 

the ſtomach ought to be quite emptied ; which 

every one who opens the ſtomachs of chickens a 

this 1 tr 0 2 l ee „ 6 4 

more direct proof ſtill againſt Harvey, I broke 

the ſhells of ſeveral incubated eggs, while the col- 

liquamentum was in large quantity + and before 

the amnios was opened, I ſaw the chickens. open 

their mouths very wide ſeveral times, but could 

not obſerve the quantity of the liquor in which 

they lay any way leſſened. I afterwards eareſully 

the common ſmall-quantity in the crops, and the 

ordinary. eurdy mucus in the ſtomach : Which 

ſeems to me @ demonſtration that they do not 

ſwallow. 4 8 . ; 5 <pbie MET ; 5 . 4 
After ſuch convincing proofs, it will be needleſs 

to make any application of the arguments in the | 

former part of this eflay to this ſubjeRt; and 

therefore I ſhall only defire the reader to compare_ 

the poſture: of a chick, and of a hen while: ſhe 

ſwallows liquors, that they may ſee the poſture 

of the chick's neck to be moſt unfavourable to the 

ſuppoſition of. deglutition being performed; and 

then ſhall conclude, with. a very ſhort hiſtory of in- 

cubation, aſſigning what I imagine to be the moſt © 

probable reaſons of the ſeveral appearance. 
By the heat of-the hen, or of ſtoves equal to it, 

aſſiſted poſſibly by the action of the air contained ia 

the folliculus aEris (f 2. 3. 12+), the e 34 
| Bak Hen and | "-comed 


N comes * 
_ thele forces < 14.) — in the — 
manner becomes ſpec 56 199, "and 
therefore readily riſes in the — mer 428 dy ft 
being divided = two unequal portions by i its axis 0 
the chalaze, it preſents the mater portion to the ſt 
incubating heat at firſt, (F 8. 91); ſo the change al 
in conſequence of incubation being ſobneſt and b 
moſt produced here (g 20.), and the cicatricula be- 
Ing enlarged at the ſame time, the ſmaller portion 
of the yolk becomes of the leaſt ſpecifical weightz Wl 
and therefore is buoyed up to the ſuperior part of h 
the egg; whereby the yolſiculus atrit and mem- 
branes of the cicatricula become contiguous when B 
_ they enlarge (5/26. ); and the vitellus can ever be to 
in Hazard of compreſſing the tender embryo ; and th 
the "ambiticat-veſſets areGtuated ſo as to have their th 


extremities immerſed in the liquors that firſt un- fo 
dergo the proper change, fot being imbibed by ſt 
their dtifiees, (321) The ineubation oonti of 
we white is ill mote and more colliqunted, aud ef 
_ the umbilical veffels are proportionally extended, an 
the veins to abſorb it, and the arteries to throu ex 
out any particles that are unſit for the chick till on 
they are. farther prepared, but eſpecially to drive ve 
forward the liquors in the veins, as was explained th 
in the account of the viviparous — 620.) th 
When the White in the part of the egg of 
is exhauſted, its membranes become contiguous 2d th 
the amnies, (I f.); and thereby the membranes an 
involving the foetus, become ſufficiently Hroug to ke 
reſiſt the motions of the chick, when its ese or Ml (5 
fafety prompt it at any time to ſpurn —The powers ne 
of ineubation above-mentioned, aſſiſted by the tin 
pulſation and conquaſſatory motions of thy ems ſul 
rous umbilical veſſels ſpread on the yolk ($92), - 


diſſolve that humour more, and render: ſome” 
of it fine enough to be taken up by the mall 
tremities of the umbilical vein, ſome of wh 
* its membrane: by which the * A 


— 
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[aſt becomes thicker (5 20.)z and the membrane; 


the weight of the chick; and is preſſed into the 
form of a horſe-ſhoe (5 21.), while the net. work 


ſtronger and firmer.—The falliculur acrit not only 
aſſiſts in colliquating the albumen; but, when the 


by eſcaping through the ſhell (5 24.), and-by being 
changed into the ſolid ſubſtance of the chick, the 
folliculus enlarging (5 12.), keeps the chick and 


dered and broke by the motions of the egg — 


. 


their liquors into its cavity in greater quantity 
than the veins can take them up, as lony as the 
fœtus is weak z but whenever the fœtus becomes 
ſtronger, and conſequently the abſorbent power 
of the veins increaſes, they will take up the Suid 
of the amnios faſter- than the arteries pour it ang 
and its quantity will be diminiſhed till it is quite 
exhauſted, (5 28. and 29.)—This eee ee will go 
on more dpeedily in Ne alſo to t 
reflels being leſs diſtended with albumen, where 

there is leſs refiſtance to the: progreſhve motion © 


of the colliquamentum being all taken up between 
the 1 5 th and 18th. days. By the conſtant circulation 
and renewal of all theſe humours of the egg, they 


(4 17. and 22.);z but corrupt ſoon in a ſubventa- 
neous one, or in ſuch whoſe fœtus dies in the 
time of incubation. Wherever, veſſels are not 
ſufficiently filled, they contract themſelves; and 
therefore the albumen being exhauſted in the laſt 
days of incubation, the umbilical veſſels gradually 


ſnrivel (5 33.), which prevents the . of a 
4amerrhage when the chick is ſepatated from it 


being in part emptied, will more eafily yield to 
of veſſels extended on this membrane render it 
humours of the egg come to occupy a leſs ſpace, 


humours ſteady, without danger of being diſor- 


Branches of the umbilical veſſels being diſtributed 
to the amnios (5 32.) the arteries will pour out 


umbilical 


the abſorbed liquors; which probably is the reaſon 


keep freſh and uncorrupted in a. fecundated egg, 


this time fully to ſupply the chick, the yolk is ta- 


pearance deſcribed (5 39.), and will be flowly. — 


being fo long expoſed to a dry heat (5 2.), and the 


*. * 6 I 8 42 
5 ** 1 9 7 
14 
" L Y 


1066 COMPARATIVE -ANATOM 
membranes. But as the white is not ſaſhoient at 


* & 


ken into its body, ( 23.) and being there preſ. 


_ ſed, it is thrown gradually by the proper dua ($23. 
and 44.) into the guts, to ſupply that defect. 
The veſſels and glands which open into the ali. 

mentary tube ſeparate at leaſt as much liquor a 


will moiſten it; and, the ſtomach. baving no cl. 
lous ſtrong cruſt on its internal ſurface (5 38.) will 
ſepatate more than it can do in the adult ;; and in 
the mean time the glands of the infundibulum 
pour out a liquor that is always thicker as the 
chick increaſes, till it becomes a very thick white 


mucus: And therefore the contents of the ſto. 


mach of the fcetus in the egg muſt have the ap- 


fing off into the inteſtines.— The ſhell at the 
obtuſe end of the egg becoming more brittle, by 


membranes; loſing their toughneſs when their mo- 
ſture is exhauſted, the chick very eaſily tears them, 
and breaks off that end of the ſhell; to make its 
2 . the common atmoſphere be mo- 
ther having no juices ared within bet body to 
to the chick for Par after it is hatched; and 
its organs for taking in and di : aliment bes 


ing for ſome time too weak to opply.i it ſufficiently 
with nouriſhment, the vitellus is made to. 


theſe deficiences, till the chick is ſ con- 
firmed and ey ($ a hn. after which Wo: 10 0 


. the e my preſent i inquiry. 


4 40 


After having ede este of £5 abdo- 
men and thorax, we next procendas examine the 
parts about the neck and head. 5 

Theſe creatures, as was laws of footed 
general, have no teeth. Some, indeed, have in 
appearance df teeth; but theſe are only mall 


| gyn ſerrie rifing nnn 
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without any ſocket, c. which would have deen 
needleſs, as they ſwallow their ſood entire. But 
their 2 is made 2 firm, leſt it ſhould be 


hurt by t ſharp points the grain they feed ons 


It is of a triangular figure, and pointed beſore; 


and as by their depending poſture their meat is in 


hazard of falling out of their mouths, to prevent 


this there are ſeveral ſmall pointed papill ſtand- 


ing out upon their tongue and palate, with their 
— inclined backwards, allowing an eaſy paſs 
ſage to the food, but hindering it to return.  -- 

We have here no velum palatinum, uvula, or 
oiglotfis; and in place of two large holes opening 
into the noſe, there is only: a long narrow 'rima 
ſupplied with pretty ſtrong muſcles, and ſuch 


another ſupplies the place of a glottis. The crea. 
ture has a'power of ſhutting both at pleafure; 
and the nature of their food! ſeems not only to 
exempt them from the hazard of its getting into 
the noſe or trachea, but its ſharp points would 


Sh. 


hurt an uvula, or epiglottis, if they had any. 
Hence we ſee with what difficulty they ſwallow 


dough or other ſort of food that can be cafily 


moulded into any form. When we examine the 


upper end of the trachea, we obſerve a/ ima 
glottidis with muſclar fides, which may act in pre- 
renting the food ox drink from paſſing into the 
lungs, for there is no epiglottis as in man and 
quadrupeds. * * 2: . 30 e 5 N 
Their cranium is more cellular and cavernoug 
than ours. By this means their heads are light, 
yet ſtrong enough to reſiſt external injuries; for 
the enlarging the diameter of bones contributes 


to their ſtrength. By this cavernous cranium the 


organ of ſmelling'is ſuppoſed to be conſiderably 


enlarged; and further, finging: birds, as is ob? 
ſerved by Mr. Ray and Mr Derbam, bare this 


* 


cavernous: ſtru ure of the brain ſtill more ob- 


ſetrable: and we arc told that the cavity of the 
55 | | 
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tympanum communicates with the cells: but this, 


t 
I am apt to believe, ſo far as I could find from fi 
difſeCtion, is rather founded on theory than mat. 
ter of fact. Their brain is covered with the com- v 
mon membranes, but its external ſurface is not q 
formed into ſo many gyrz or convolutions as ours, 0 
Its anterior part is quite ſolid, of a cineritious 
colour, and ſo far has a reſemblance of the car. y 
pora. firiata as to give riſe to the olfactory nerves. n 
The whole of it appears to us as imperfect, and we ſe 
can ſcarce determine whether there be any thing W a 
analogous to a third or fourth ventricle: neither ti 
the corpus calloſum, forniæ, nates, or tales, c. ir 
can be obſerved here; which parts therefore can- fe 
not, be imagined as abſolutely neceſſary for the in 
functions of life, Gonce we find theſe creatures 
perform them ſufficiently well. We may perhaps 
think theſe ſerve a particular uſe in man, who is 
a rational creature; but then guadrupeds enjo 
them in common with men. Theſe I 
rances, &c. ſeem rather to depend on the diffe- 
rent diſpoſition of the ſeveral parts, being vari- 
ouſly. connected and meeting in different direc- 
tions. in different places, than their being abſo- 
 lutely neceſſary for any particular uſe; and the 
uſes that have been aſſigned to different parts of 
the brain * authors, ſeem to me to have no 
foundation but in the author's fancy. | I have 
already owned my ignorance of the-.uſes of the 
particular parts of the brain, ſb ſhall not pretend 
to give reaſons ſor their being different in diffe- 
rent animals; but all ſeem to agree in ghis, that 
the cerebrum has always hollows and vacuities 


. 5 4h wits, 


Their organ of ſmelling is very large; 
provided with nerves; hence they baye this ſen- 
ſation very acute. Ravens and other birds of 


prey giye a ſute proof of this, by their being able 
: - e 3 3 71 3 210 
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ſight and at a 828 


Tboſe biene thar grope for — food: 28 . 


vaters, mud, c. hoo — 5 nerves, Which run 

quite to the end of their e they find | 

out and diſtinguiſh their food.” e 
The "anterior part of their . eyer (ſtead: of has 

ving the ſelerotie coat er ſo 8 40 1 

near a ſphere as in us) turns all of a ſudden flats 


ſo that here the ſclerotic:makes but half ſphere; 
i riſes up afterwards,; being a par- 
tion of à very ſmall and diſtinẽt ſpheret ſa-that 


and the corn 


in theſe creatures there is a much greater -dif- 
ference "betwixt- the ſclerotiq and. cornua than 
in us. Hence :. 
their heads, ad in man and quadrupeda- As 

moſt of theſe creatures are continually employed 


in hedges and [thickets, therefore, that their 


eyes might he ſecured from theſe injuries, 2 
well as from too much light when flying in the 
face of the ſun, there is a very elegant mecha- 


niſm in their eyes. A membrane riſes from me 


internal canthus, which: at 
| tain, can de made: to cover the whole 
this by nivang of: a proper muſcle that ri 
the ſclerotie' eont, and, 
nerves, runs through the mu oculi al ti 


pleaſure, like a cur- 


es from 


(by which however dhe optic nerves ate not com- 


preſſed) and palpebraz-to be inſerted into the 
edge of this membrane. Whenever this muſcle 


ceaſes to ct, the 3 its own elaſtixity 
again diſcovers the ee. This covering is neither 
pellucid nor opaque, b. bid hieb w have been 
equally inconvenient; but, being ſomewbat tran: - 
parent, allo as many rays td enter ai to mae 
any obj bje&"ju 8 die fufficient to PR 
wy Se: in ogreſſion. 4 'By means. of th 
me mbrane ir fe at the ent — 


fan” 


their eyes do not jut eb | 


round the o tic 


ez and 
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Beſces, all fowls haue anat t 

_ theuſeof which I think is notſſo well underſt f 
and that is, a pretty long black«tri 78 f 
riſing from the bottom of their ge j 1 the c 

| entry of the. optic: nerve, and. Ayetobedous no Wh = 
their vitreous humour, and ane; would i i 

it gave ſame threats to the ery C 

the French (Who, as lara Ikno' n 
ſoaks rr org * ſore the 1 

y) gare t name Bug ſn noire. £ 

Kana tary ny to ſuffocete ſome of the 3 

_ rays; af light, chat them) mag be e 4 

| dutin8ly avithout burting „ö, It has a a 

connection with the:;vitreous,; and. ſeems to be 
joined alſo to the eryſtalline, bümdurnd. If ve 

1 ſuppoſo it to have a power e 2 _ \ 
f may, be as well 5 as that ef dhe is), it | 
may ſo alter the poſition! of the vitreous and b 
ſtalline humour e, that the 700, mA brd tl 
2 e po opts *. 

this eh td Mer N 4 
2 =” 
wer 3 — 10 too great. non er nf ray fl 
of ligbt, ſo;:\they: have no-tipe un, but, Hz 2ve fo 
bottom of their eye wholly-1 * 
E 


and io; conſequence uf this, ie neg 1 in 
_ the dark: ; - e It 1 27 '33 . $73: 5? 
bey have no external ear; but in place 
of i tuft of very fine feathers; N e | 
auditeriut, which eafily allows the rag 

_ th;paſathem, and likewiſe prevent duſts, or any in- 
e from getting in. An extergel war would 
have been in convenient ein their — 7 rhrovgh 
thickets, and in flying, Ke. An is ſeparated 
in _ e nt of thy 68, 6x. 5 


rius, to lacan n. 
the 4 any infects,” W i e 
pda an no niuſcles; 
red to the bones of their ear, which are 1 
of 2 0 3 ennſiſtence: Any :tzcawile 9 I 
mot ions ad dn the air are com 8 | 
in theſe creatures:mertly: by tha fpring and elaſtic _ 
an of theie bangs; fo, ;themetnbeane is  - 
ſo firetthed ws in the hum ear by muſcles 
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de e hs birds of prey, and for 
22 all Arenal a ob im 


1 difference to be obſerved in 
etielviſcern, which may 
he Gm ae e He 
2 you I 
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ol the other ki 4 nevertheleſs; rſcems' requiſite 
it ſhduld be ſtrong Ne the human, to com- 
2 ee want o eee keen which are 
1 very thin. „ ng Th, 19.4 5 ng: ed of 14 97 22 oh 

The ſame mceckaniGa /obiaim: in this creature's 
duodenum, that we have hitherto” obſerved; At 
being a carnivorous animal, its guis are propor- 
tionally ſhorter than thoſe of the geanivorous kind; 
for the reaſon firſt given; vis. its food being more 
liable to corrupt, therefore not 16:46 long 
detained in the body; and for that: reaſon.it has no 
inteſtina cæca, of-which the other ies of fowls 
have a pair. The difference, in the wings, backs, 


and claws, are obvious; ape have TIO ttready in 


ſome meaſure obſervee,” 


3 LN 


"%. AMPHIBIOUS,. c i t 

A \UEOUS animals are generally divided inte 
| uch as have Jungs, and ſuch a6 U 
The firſt” ſpecies differ: {6 tesa * n 
ox ot any 2 S that a ſew obſerys- 
tions may be ſufficient an idea" of che 
' internal ſtructure; for able purpoſe," we ſball 
firſt examine that ſpecies of them which mot 
1 man in the internal ſtruQture, the tor. 
totſe. © air 4 e 
© TORTOISE: The covering er this animal l 
compoſed of a well ſo remarkably bard and hum 
in its texture, "that à Toaded-"waggon war 9 
over it, without hurting the ſhelÞ or the Apitnal - 
within it. In the A animal, his e grow 
harder in pr ane; 


The Axarour of 4qpzo 00 AN 


this creature never changes its ſhell as f 
do: hetice it was neceſſary for it te be made up of 
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wiſe the aortas 1 for Oy . ſeptun 
by which the communicate freely, and 
the, blog e from e ee e right one. 

From. . right 


turns Ahe tft 1 12 
ee bo that on a part t 
blood is ſent thiough to the © e the - el 


1 _— be. 5 pat; 
Jones Fam 


cats hol ors, bij theo 


Atribug Aivers, „int 
What 000k of this * runs to. te bone 


Rache Meder wi. at Fn. 83 
I — bp icardium 


| eration? — ere bY et- 
Lew pars of gener the pericardium; fupplies the 2 re „ 
neck, and head. The bloed in the uperior part of th 
bod yreturntto theright right ed emo eee 
which unite hey. perf the pericardium. 
From the iieferiof art; it returnsto'th ſam auticle 
ns: one on the right de 16. 
ceives the | 55 in the right lobe oſ the livery the 
x "tbervs the leftcGide receives the blood inthe left 
lobe, and alſo a trunk which correſponds: with the 
inferior” vena cava in other ani The pub. 
monary veſſels run in the left aurlele in de. 
FF mon way. 4 Le 9 n 10 78 1405 97 5 | 


2 Aetordriry” The \ablordent” gates in he 


| turtle, like that in the formiericlaſs,' confiſts"e 
bl 225 lacteals and lymphatics, with their common tru 
the thoracic ducts; . but differs 'fromit m 22 
no obyſous lymphatic: glands on any part of i 
'J body, nor 2 formed at *the/4 nation” in - 
3 the'red veins. 45 Zune «(62 (27: 4 44752 ichn 15 at af habt 


The the bloc upon 
the: bro ror N frequent networks acroſs 
theſe veſſels; near the root of the "a 


- plexus is formed, which communicates! with the 
iymphaties coming from the kidneys! and: part 
near the anus. At the root of the meſfentery on 
the left fide of the ſpine” the- Hymphatics ef the 
1 en join the lacteals; and immedintety above 

s a plexus is formed, which lies upon the rig 
aorta. From this plexus: a, large braunen ari 
which paſſes behind the right gorta to the left — 
and gets before the left aorta, where it aſſiſta in 
formimgaverylarge receptaculum, which upon 
that artery. 0413 Þ $687 WL e 

From this reveptactihies 'arife che horaeic 
duds. From its right ſide goes one trunk; which 
1s 1 ad that ** N came a the 


. 


plexus 1 coca Süsses pee 


paſſes over:the ſpine. 3 


duct of che rigtit nde: for' got to che 
ſide of the ſpine, it runs/upwards, on the of | 
| the right aorta; towards the right ſubclavian velny 


and When it-has advanced a liteleabove:the lunga 


it divides iüto branches, : Which near the ſame 
large branch; that comes 
upon the dutfide df 'the-20rta77 From thisypatt  _ 
upwards, thoſe veſſels divide and ſubdivide, n 
| joined by the lymphatics of th 


place are by 


are 


neck, wh th likewiſe form branches before they 
join thoſe: from below. | $0 that between the tho- 


racic duct and the lymphaties of the fame ſide e 
intricate net-work is formed; 
from which a branch goes into the angle between 705 


the neck, à very 


or trunk 


the jugular vein and the lower part or 


the fubclavian. This branch lies therefore on the 


inſide of the jugular vein, whilſt another gete to 
the outſide of it, and ſeems to terminate in it, a 


little above e between that vein aud the i 3 


ſubclavian. 12505 7 5 1 4 14 | 7 7 . ö N %7 "þ* + F. 3 

Into the ioned re ( a 
lymphatics of — — denui — | 
enter. "Thoſe of the doodenum run by the ſide f 


the pancreas, and probably receive its lymphatits 


and a part of thoſe of the liver. The! | 
of the ſtomach and duodenum, have very nume 
_ rous anaſtomoſes, and form a 'doantiful: "netowork. . 
on the artery, which t y accompany; From this 
receptatulum likewife : the trunk already 
mentioned, which goes prone right” r two 
other. tropks' pr 
| — the left and the other ight 
the leſt norta): till they come e wwe 

or — inches of the left fubelavian veinßz here 
they join behind che aorta, and form a number bf - 
. — which are afterwards joined by the 1m. 
e — 
7 we; 


fi . * 
eny equal in 26; one o dich F 
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5 5 | fidwim dete 26 een en eee bis 


we fied only ane vent tele. The blood g tam 
the right aurieleito-the veutacle * 


10 8787 7510770 . 2 

„ IROG Ann ARD. 1 from th 
| Garmier animals, in having anly ane auriele and 4 
ventriclo: and beide, the ventricle ſends; aut a 
ſingle artery, which afterwards ſplits into; two 
pavts3: ont tu fi ide lyngs,. the other! tuns to 
all the reſt of the body: from the lungs; and from 


8. I „Hr 45 18 {0g of as 55 * 
x of 39k, wits. 41 - "246: Fe 147} 

on ben ere . 147 4 E 11 5 8 1 Ae TI 

Or theſe 5 may 455 obſerve, e they have a 
pity Rang. Futicle, govered with a greatinum- 

ber ef ſcales, laid one on . in lev of 

_ houſes.. This among other argaments; i 


to prove the human epidermis 3 2 1 —. 
dene e n ſeales reſemb ares wool, 
leone ee r that live. in . 


— to ſerre the late — with the mu- 
vous lende or dats meh S 
2 internal organs. r eee Sies * 
2 * * thele Ela hornet 
18 
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he other parte, the blood ceturns/ivts the au- 
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anterior nor 0 Las 
and fpwls; for their progteſſion is performed ls” 
2e from 3 5 n of” 1 
mals: for this e ate 
machines, a erly onfiſting of a great nr 
of elaſtic' connected to one another "by 
firm ant und with a tail of the ſame ter, 
ture; their ſpine ig very moyeable towards: the 
E part, and the ſtrongeſt muſoles of their 
bodies are inferted” there. Theis tails are, ſu fra. 
med as to contratt to à narrow ſpace; hen dun 
together to eher ſide, and to expatid aguic | when - 
drawn to a Arai) ht line with their bo 
the aſſiſtanee 
their ſides, they make their progreſion much in 
the ſame way as 4 boat with bars on its'fides and. 
rudder at its ſtern- The perpendicular n. 
tuated on the ſuperior part of eee 
them equilibris, hindering: [the be 
ing uppeymoſt: which it pou Po rea | dogbecaule 
of the air-bag in in the nbdomen” rendering rei 
belly cially lighter than their back; — 
the 10 eſe fins meet with when! i 

to cither fide, age are kept with their backs/al> 
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treatiſe . viz. Borglli de — 
Animalium, tap 

It may Be next dee that then Teatures 
have not + 5 ops can'ibe called a meck; fi | ? | — 1 
ſeek 'their- an horizontal”: an on 
move ove Leng either 3 or eee 


a black-coloured thin membrane neter! 4 
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\'this broad tail, ahd the. 4 n 
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appearance 3 we have: nom ſeen. c diff 
var ers el niels aha ks es: muſcular dia- 
2 | Pphagm. 41 | 2 a, e 12 0 125 FL 7H! 


Theſe 1 re not provi pro- 
per far breaking their aliment into fmall- mor- 
tels, as the food they uſe ig generally ſmall Gſhes, 
or other animals that need 3 in the 
mouth, but ſpontanebuſſiy dually di 
inte liquid: .chyle, Their ſerye 40 graſp 
rey, and hinder: the creatures they have 
tched from eſcaping agaim For dhe ſame 
the internal aus baſia of the 
guchi; and e . round. eee tazted in 
Jaws, have 6c goon; num 
— of . fixed' int übem, 4 — , 
dus that any: thing — 
It: is: hindered from paving e, a __ 
hat: ia neveflaridy: taken in with: their: ſood 
in too great quantities te be teatived. inte their 
ius in; deglutition,: paſſes. Dstenint the: inten- 
ders efnthe bronocbb and. the: flap: tha teaverd hem. 
- The:condj ras 6 onthe hren is of 
- conſiderable uſe to the creature. d (Ve; hall er 
_ plainibyandiby:-112/7 t e eee Hied\ bf - 
he a6 | in cbete crentures-is: very has 
and ſcarcely diſtinguiſned from: their ſtomach, ſer- 
 Iny} their food: lies almaſt in bah [The 


ſtamach is of an oblong figure. : Thert ung com 
monly: found ſmall: fiſhes! inthe Romachof large 
2 :thgir een 8 1 
m, ele 

ly — about: in them by t olving power # 
2 — and that n trituration. appen th 

Rr e neee . wy YL os e 4 * 
tan „ eee eee li 
- «- | 8 


The gun in theſe ee very 8 
king only three turns; the laſt of w ende 
the common oloaca for dhe 8 arine, and e 
men, ſituated about the e al af the: 2 
part of their Bodies. 5 Nip 1 
What I call pancreas, ſome. gi the — 4 
inteſtinula «aca ta: it gonſiſts £ — * 
ber of ſmall threads, He -ſo; y 
which all terminate at —— larger N by 
that open ivtoitbe-fieſt gut, and pour:into; it 2 vi 
cous liquor! mach about 5 Feng 7% 
ary dub. enter. That kind of ;panereas: formed 
of f inteflinuls caica is peculiat to a:icertain kind of ' 
fiſhes; for the cattilaginous, broad, and flat kind; 
as the fate Lole, 3 Re. have a papoteas = 
reſembling that of the former claſs of animals. 
Their inteſtines: are ce Cted to the bach-bene 
by a meribrane analagens 10 © meſentery. bed | 
lacteals- have been yet obſerved... {7 ld a 
Their liver 10 nary lags large, of a whitiſh ' 
wid lies almoſt in dh rade wholly, and gas, 
tains 8 great deal of fat or oil; hull oy ogy 
The gallbladder;ja ftuated aemifiderable - ay. 
from their liver}; and ſends: but a canal, the ayſtie 
duct, which joins with the h duct juſt at 
the entry into the gut. Some fibres are — 
from the liver to the;gall-bladder z-but e 5 


know of have liithertodifcorered ry a, 96 | 

cords: {6 in this animal-it:ſhould: 1 

that the bile bannen, ler in 

the ordinary 3 and conſequeniiy muſi Kithee, 3 

be . on the üdes of that ſac, or regen 

into it from the:canalisicholedochusy- . 
The 14 25 is placed neat the ones! 
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#20 COMPARATIVE" ANATOMY; - 
- place where it is ſubjected to an e tel. 
ſure from the oonſtrickion and diiatation of the 
* air-bag, which is /fituated. in the neighbourhood. 
Since, in all the different animals we bave diſſec- 
ted, we find the ſpleen attached to ſomtwhat that 
wy m_ it a conquaſſation; as in/the human fub. 
ds, it is contiguous. to the dis- 
12 3 To W it is placed Heri irt the back. 
the liver, and ſtomach; in fiſhes, it lies on 
the ſaccus abrius: and ſince we find it ſo well 
ſerved with blood-yeſſels, and all its-blood return. 
- _ into the liver; we mult. not conelude the 
to be an inutile pondus, only to ſerve as 
to the animal pro equilibtio, dut particu- 
ty deſigned for preparing the blood to the liver. 
The only organt of generation in this animal 
are two bags ſituated in the abdomen uniting near 
the podex. Theſe in the male are filled wich 2 
whitiſh firm ſubſtance called the mil: and i in the 
female with an infinite number of little dya{ clu- 
| ered together, of a reddiſh yellow colour, called 
the roe. . Both theſe at ſpawning-time" we find 
very much diſtended; whereas at another time 
the male organs can ſcarce; be ; Gifting ey from 
the female; nor is there an ny pro per inftrument in 
the male for throwing the feed Hato the organs of Y 
the female, as in other creatures. I ſhall not take 
upon me to determine the way whereby the t 
female ſperm-is impregnated ; but we. find that b 
the ſpawn. of frogs conſiſts in the fmalb ſpecks 
wrapped up in a whitiſh glutinous liquor; theſe li 
ſpecks are the rudiments of the Py ig frogs, 
which are -nouriſhed in chat liquor till they are B 
able to go in ſearch of their food. In the ſame W 
way, the ova of fiſhes are thrown out and depo- 
ſited. in the fand, the male being for 2 
part ready to impregnate them, and they are in- 2 
ee by the beat of IF; AS, . is . oor 4 
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enough to remark with what care they ſeek for 
a a proper place to depoſit their ova, by ſwimming 
to the ſhallow, where they can better enjoy. the 


ſun's rays, and ſhun the large jaws of other fiſhes. - 
The river-fiſhes, again, ſpawn in ſome creek free 


from the hazard-of the impetuous ſtream. - But 
whether this mixture be brought about in fiſhes: 
by a ſimple application of the genitals to each 
other, or if both of them throw out their liquors 
at the ſame time in one place, and thus bring 
about the defired mixture, it is not eaſy to de- 
termine; the latter, I think, ſeems moſt pro- 
bable. Theſe creatures are ſo ſhy, that we can- 
not eaſily get to obſerve their way of copula- 
tion, 2 ö 

with their natural hiſtory. Frogs, it is very evi- 
dent, do not copulate; at leaſt no farther than 
to allow both ſexes an opportunity of throw 
ing their ſperm. Early in the ſpring-the male is- 


found for ſeveral days in cloſe contact upon the 
back of the female, with his fore-legs round her 


body in ſuch a manner that makes it very diffcult 
to ſeparate them, but there is no communication. 
At this time the female lays.her ſpawn in. ſome 
place that is moſt ſecure, while the male emits his 
{perm upon the female ſpawn. 3-4 244 
After raiſing up the black peritoneum in fiſhes, 


there comes in view an oblong white membranous 


bag, in which there is nothing contained but a quan- 
tity of elaſtic air. This is the ſuimming-· bladder: it 


lies cloſe to the back- bone; and has a pretty ſtrong 


muſcular coat, whereby it can contract itſelf. 
By contracting this bag, and condenſing the air 


within it, they can make the muſcles ſpecifically: 


heavier than water, and ſo readily fall to the bot- 


tom; whereas the muſcular fibres ceaſing to act, 


the air is again dilated, and they become ſpecifically: 
lighter than water, and ſo ſwim above. Accor- 
ding to the different 2 of contraction and 
1 REL 2 dila- 


- 
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dilatation of this bladder, they can keep higher 
or lower in the water at pleafure. Hence floun- 
ders, ſoles, raia or ſkate, and ſuch other fiſhes 
as want this ſac, are found always groveling 
at the bottom of the water: it is owing to this 
that dead fiſhes (unleſs this membrane been 
previouſly broke) are found ſwimming a-top, the 
muſcular fibres then ceaſing to act, and that with 
their belies uppermoſt; for the back-bone cannot 
yield, and the diſtended fac is protruded into the 
abdomen, and the back is conſequently heavieſt at 
its upper part, according to their poſture. There 
is here placed a glandular ſubſtance, containing a 
ood quantity of red blood; and it is very pro- 
Fable that the air contained in the ſwimming- 
bladder, is derived from this ſubſtance. From the 
anterior part of the bag go out two proceſſes or ap- 
pendices, which, according to the gentlemen of the 
French academy, terminate in their fauces: In 
© a variety of other fiſhes we find communications 
with ſome: parts of the e canal, particu- 
larly the œſophagus and ſtomach. The falmon 
; has an opening from the fore-end of the air-bag 
into the oeſophagus, which is ſurrounded by a 
kind of muſcular fibres. The herring has a fun- 
 _nel-like paſſage leading from the bottom of the 
ſtomach into the air-bag; but it is not determined 
whether the air enters the air-bag by this opening, 
or comes out by it: the latter, however, ſeems to 
be the more probable opinion, as the glandular 
body is found in all fiſhes, whereas there are 
ſeveral without this paſſage of communication. 
But in fome fiſhes, as the cod and hiddock, 1 
never could find out this communication, either 
by tracing them, pouring in mercury or water, 
c. I put, it is true, a probe through them; but 
then with the ſame ſtrength I could have put it 

through. the fides of the proceſſes. 
At the ſuperior part of this bag there n 

i . | re 
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red-coloured bodies of a glandular nature, which 
are conneQed with-the —_ From them the 
ureter go down to their inſertion in the yeſica 
urinaria, which lies in the lower part of the:abdo-, 
men ; and the urethra is there produced, which 
terminates in the podex, „„ 
'Thefe laſt- mentioned parts have not hitherto 
been obſerved in ſome ſpecies of fiſhes ; whence 
authors to haſtily denied them in all. Theſe crea- 
tures have a membranous diaphragm, which forms 
a ſac in which the heart is contained: Tt is very 
tenſe, and almoſt perpendicular to the vertebræ. 


The heart is of a triangulat form, with its baſe - 


downwards, and its apex uppermoſt; which ſitu- 
ation it has becauſe of the branchiz. It has but 
one auricle and one 'ventricle, becauſe they want 
lungs, and one great artery. The fize of the 
auricle and that pf the ventricle are much the 
ſame; the artery ſends out numberleſs branches 


to the branchiz or gilts. And what is father _ 


curious, this artery, inſtead of ſupporting all parts 
as in the fron is diſtributed entirely or the 
gills z every branch terminating there, and be- 
coming fo extremely ſmall as at laſt to eſcape the 
naked eye. | 5 


The branchie lie in two large flits at each ſide h 


of their heads, and ſeem to be all they have that 
bears any analogy to lungs. . Their form is ſemi- 


circularz they have a vaſt number of red fibrille | 


ſtanding out on each fide of them like a fringe, 
and very much reſemble the vane of a feather. 
Theſe branchiz are perpetually ſubjected to an al- 
ternate motion and prefſure from the water; and 
we may here remark, that we have not found any 


red blood but in places ſubjected to this alternate 


preſſure. This obſervation will help us in ex- 
plaining the action of the lungs upon 


Over theſe gills there is a large flap, allowing 4 
communication externally by which the water 
B -L 2 ''they-. 


** 


e blood. 
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they are obliged to take into their mouths with 
their food finds an.exit without paſling into their 
ſtomach : it is owing to theſe flaps coming ſo far 
down that the heart is ſaid commonly to be ſitu- 
ated in their heads. The blood is collected again 


from the gills by a vaſt number of ſmall veins, 


ſomewhat in the ſame manner as in our pulmon- 
+ Samy but inſtead of going back to the heart 
a ſecond time, they immedately unite, and form 
an aorta deſcendens without the intervention of 
anauricle and ventricle. Hence a young anatomiſt 


may be puzzled to find out the power by which 


the blood is propelled from the gills. to the dif- 
ferent parts of the body; but the difficulty will be 
conſiderably leſſened when we conſider the man- 
net in which the blood is carried through the liver 
from the inteſtines in man and r as The 
aorta in fiſhes ſends off branches which ſupply all 
the parts of the body excepting the gills. From 
the extremity of thoſe/branches the blood returns 
to the heart ſomewhat in the ſame manner as in 
the former claſs of animals; only there are two 
inferior venæ cavæ, whereas the former has but 
one. „ (har of 

Abſorbent Syſtem in Fiſhes. We ſhall take the 
Haddock as a general example: for the other fiſhes, 
particularly thoſe of the ſame ſhape, will be found 
in general to agree with. it. 


- 


* 


diately below the outer ſkin, a lymphatic veſſel 


runs upwards from the anus, and receives branches 
from the parietes of the belly, and, from, the fin 


below the anus: near the head this lymphatic 


paſſes between the two pectoral fins; and having 


got above them, it receives their lymphatics. It 
then goes under the ſymphyſis of the two bones 
which form the thorax, where it opens into a 


net-work of very large lymphatics, which lie cloſe. 
F VVV 


* 


On the middle of the belly of a baddock, imme - 


1 has been joined 


The receptoutum formed by:thefe two branches. 
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to the pericardium, and-almoſt entirely ſurrounds 
the heart. This net-work, beſides that part of it 
dehind the heart, has a large lymphatic on ꝑach 
ſide, which receives — mphatics from the kidneys. 


runs - the bone 
when it bas got as far as the middle of that bone, 


it ſends off a large branch from its inſide to join 
the thoracic duct. After detaching this branch, 
it is joined by the 1 of the thoracic fine, 
and foon aſter by a lymphatic which runs upon the 
fide of 1 is formed of e p which: 
ive it a beaut rm appearance. 
, Befides theſe — is- another lat deep · 
er which accompan 


ed veſſels, it receives 
orbit, noſe, and mourh,. "yo! Fietle below the orbit, 
another net · work appears, conſiſting in part of the 
veſſels above · deſeribed, and of the thoracic duct. 
This net-work is very complete, ſome of its veſ- 
ſels lie on each ſide of the muſcles of the gillsz: 
and from its internal part, a trunk is ſent out 
which terminates in the jugular vein. 

The lacteals run on each ſide of the meſenteric 
arteries, anaſtomoſing frequently r thoſe. veſ- 
ſels. The receptaculum into which they enter is 
very large, in proportion to them; and conß i ſta. at 
its lower-patt of two branches, of which one lies 


between the duodenum and ſtomach, and runs a 


little w way up on the panereas, receiving the lym- 
phatics of the liver, pancreas, thoſe af the lower 
part of the ſtomach, and the 1aReals from the 
greateſt part of the ſmall inteſt ies. Dhe other 
branch of the receptaculum, receives the lym- 
phaties from the reſt of the alimentary canal. 


lies on the right ide of 292 part of the 
* 22 ons 215 we bert 21 


thorax backwards, and 


ies the ribs. After the large 
opt form above-mention»- 
atics from the gills, 


. . 
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art, and alſo by ſome from the ſound and gall- 
ladder,” which in this fiſh adheres to the recep- 
taculum. This thoracic duct takes its riſe from 
the receptaculum, and lies on the right 6de-of. the 
ceſophagus, receiving lymphatics from that part; 
and running up about half an inch; it divides into 
two ducts, one of which paſſes over the ceſopha- 
gus to the left fide, and the other goes ſtreight 
upon the right-ſide, paſſes by the upper part of 
the kidney, from which it receives' ſome | ſmall 
branches, and ſoon afterwards is joined by a 
branch from the large lymphatic that lies above 
the bone of, the thorax; as formerly. mentioned: 
near this part, it likewiſe ſends off a branch to 
join the duct of the oppoſite fidez and then, a little 
bigher, is joined by thoſe large lymphatics from 
the upper part of the gills, and from the fauces. 
The thoracic duct, after being joined by theſe 


veſſels, communicates with the net-work near the 


orbit, where its lymph is mixed with that of the 
Iymphatics from the poſterior part of the-gills, and 
Fn m the aer ee fins, belly, &c. and then from 
this net-work, 
Juſt below the orbit. This laſt veſſel, which may be 
called the termination of the whole ſyſtem, is very 
ſmall in proportion to the net- work from which it 
riſes; and indeed the lymphatics of the part are ſo 


large, as to exceed by far the fize-of the ſanguiſe- 


rous veſſelss. 8 e rg ret 
- The' thoracic duct from the left fide, baving 
paſſed under the œſophagus from the right, runs 
on the inſide of the vena cava of the leſe· ſide, re- 
ceives a branch from its fellow of the oppoſite 
ſide, and joins the large lymphatics which lie on 
the left-fide of the pericardium, and a part of thoſe 
Which lie behind the heart; and afterwards makes, 
together with the lymphatics from the gills, upper 


fins, and fide of the fiſh, a net-work, from which 


= * 


a veſſel paſſes into the jugular vein of this ide, In 


a veſſel goes into the jugular vein 


ME as. x — _—_— TOY _ SR, 1 oy 


| 


bed. Another part of the ſyſtem is deeper ſeated, 


lying between the roots of the ſpinal proceſſes of. 


- 


the back-bone.. This part conſiſts of a large 


trunk that begins from the lower part of the fiſh, 


and as it aſcends'receives branches from the dorſ 


1 


fins and adjacent parts of the body. It goes up 


| near the bead, and ſends a branch to each thoracic 
duct nem r é NY ! 
The brain in fiſhes are formed pretty much in the 


ſame way as that of fowls; only we may obſerve, 
that the poſterior lobes bear a greater proportion 


to the anterior. 


4 


Their organ of /melling is large; and they have a. 
power of contracting and dilating the entry into 


their noſe as they have occaſion. It ſeems to be 


moſtly by their acute ſmell that they diſcover theic 


food: for their tongue ſeems not to have. been de. 
ſigned for a very nice ſenſation, being of a pretty 
firm cartilaginous ſubſtance ;z and common expe- 
riment evinces, that their fight is not of ſo much 


uſe to them as their ſmell. in ſearching for their 
nouriſhment. If you throw a freſh worm into the 


water, a fiſh ſhall, diſtinguiſh. it at a conſiderable 


_ diſtance; and that this not done by the. eye, is 


plain from obſerving, that after the. ſame worm 


has. been a, conſiderable time in the water and loſt 
its ſmell, no fiſhes. will come near it: but if you 


take out the bait, and make ſeveral little inciſions 
into it, fo as to let out more of the odoriſerous ef- 
fluvia, it ſhall have the ſame effect as formerly. 
Now it is certain, had the creatures diſcovered 
this bait with their eyes, they would have come 
equally to it in both, caſes. . In canſequence of 
their ſmell bei 

diſcovering theit᷑ f 


ve may fr equentl obſerve 


their allowing themſelves to be carried down with 


dhe ſtream, that they may aſcend again leiſurely 
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2 word, the the lymphatics of the left-lide agree 
exactly with thoſe of the right-ſide above deſcri- 
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} 
founded with one another in their middle progreſs f 
betwixt their origin and the orbit, but the one a 
I 


* 


connection with each other as thoſe of man have: 


both eyes at the fame time. 


with palpebræ: but then, ay in the current itſelf ; 
the eye muſt be expoſed to ſeveralinju e ao 
hr ar f 


in effect it is by a firm pellucid Cates that —1 


ed over here. The epidermis is very proper for. 
this purpoſe, as being inſenſſble, and deſtitute of 
veffels, and conſequently not Hable to obſtructions, 


axaicrſt th current of the water; thus the odorife. A, 
rous particles ſwimming in that medinm, being L 
applied more forcibly to their fnelling. organs, 
produce a ſtronger ſenſation. 

The optic nerves in theſe animals are not con- 


over the other without any communteationy 


' eherthenierve theveemeroubthelefebaudtone Ml 
brain goes diſtinQly to the right eye, and vice verſe. a 


Indeed it would ſeem not to be neceſſury for the 
optic nerves of fiſhes to have the ſame: kind of 


for their eyes are not placed in the fore-part, om in 
the ſides of their head; and of conſequence; 
cannot fo convenient look at any object with 

The bens eryſtalſina is here a complete U phere, nd 
more denſe than in From: was animals,. that is: 
rays of 1 coming om water might" be 
riently GE afied, 


As fiſhes are continyally expoſed ti 
the uncertain element they live in, a 


writs in 
as they 


are in perpetual danger of becoming a prey to the 


larger ones, it was neceffary their eyes ſhould never 
be ſhut; and as the cornea. is ſa ciently-waſhed 
by the element they live in, they are not provided / 


a neceffity it ſhould be ſufficiently ed; bi 


to be a continuation of the cuticula, being ſtreteh- Rs 


or, by that means, of becoming opake. In the eye. 
of the ſkate tribe, there is a digited curtain Which 
hangs over the Pupils 122 may K el out — _ 


when 
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| when the animal reſts, and it is ſimilar to the tus 
nica adnata of other animals. 

Ear of Fiſhes. Although it was formerly much 
doubted whether fiſhes poſſeſſed a ſenſe of hearing, 
yet there can be little doubt of it now; ſince it is 


found. that they have a complete organ of hearing 


as well as other animals, and likewiſe as the water 
in which they lige is proved to be a good me- 
dium. Fiſhes, particularly of the ſkate kind, have 
a bag at ſome diſtance behind the eyes, which con- 
tains a fluid and a ſoft cretaceous ſubſtance, and 
ſupplies the place of veſtibule and cochlea, There 
is a nerve diſtributed upon it, ſimilar to the poſteo- 
mollis in man. They have ſemicircular canals, 
which are filled with a fluid, and communicates 
with the. bag: they have likewiſe; as the preſent 
profeſſor of Cams here has lately diſcovered, a 
meatus externus, which leads to the internal ear. 
The cod faſh, and others of the ſame ſhape, have an 
organ of hearing ſome what ſimilar to the former; 
but inſtead of a ſoft ſubſtance contained in the bags 

there is a hard cretaceous ſtone. | 


The 1 of INSECTS. 


AS inſets and worms are ſo exceedingly nume- 
rous, it would be endleſs to examine all the dif- 
ferent kinds, nor would it ſerve any uſeful purpoſe . 
to the anatomiſt. We ſhall therefore be content 
with making a few general obſervations, and theſe 
chiefly on the ſtructure of their body; leaving the 
variety of their colour, ſhape, &c. to the natu- 
raliſt, Inſects differ from the former claſſes, by 

their bodies being covered with a bard cruſt or 
ſcale, by their having feelers or antenne ariſing 
from their head, and many of them breathing the 
air through lateral pores. As to. the ſhape of thez 


a t I it ſomewhat differs from that of 
FS; | birds, 
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birds, being in general not ſo ſharp before to cut 
and make way through the air, yet it is well adap. 
ted to their manner of life. The baſe of their bo- 
dies is not formed of bone; as in many other ani- 
mals, but the hard external covering ſerves them 
for ſkin and bone at the ſame time. Their feel. 
ers, beſide the uſe: of cleaning. their y are 2 
guard to them in their walk or flight. Their legs 
and wings are well fitted for their intended ſer- 
vice; but the latter vary ſo much in different 
inſets, that from them naturaliſts have given 
1 to the ſeveral orders of the claſs. As, firſt, 
the ; „ 13 
CoLEoPTERA, or beetle tribe, which have a 
cruſtaceous elytra or ſhell, that ſhuts together, and 
forms a longitudinal ſuture. down their back. 
HMI TERA—as in cimex, cockroach, bug, 
&c. which have the upper wings half cruſtaceous, 
and half membranaceous ; not divided by a longi- 
tudinal ſuture, but incumbent on each other. 
LEPIDOPTER&—as the butteffly, have four 
wings, covered with fine ſcales in the form of pow- 
der. | FEE 
NeEUROPTERA—as the dragon-fly, | ſpring-fly, 
& c. have four membranaceous tranfparent naked 
winge, generally reticulated. | 3 
HTMENOTERA—as waſps, bees, &c. have 
four membranaceous wings, and a tail furniſhed 
with a ſting. „ 
Dr TRRNA—as the common houſe-fly, have MW b 
_ only two wings. | | „ 1 
Ar rERA-as the lobſter, crab, ſcorpion, ſpi- 
der, & c. have no wings. . 
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I The ſtructure of the EYE in many inſects is 4 4 
moſt curious piece of mechaniſm. The outer part t. 


is remarkably hard, to guard againſt injuries; and 0 
has — reticular appearance, or the whole 
may be looked upon as an afſemblage of ſmallet WW - 
Fa Subs e ee HA". ee 


— 


COMPARATIVE. ANATOMY. 131 


eyes; but whether they ſee objects multiplied de- 


ſore them, has not yet been determined. 8 
Linnzus, and ſeveral others following bim, deny 


the exiſtence of a Brain in theſe creatures. But it 
kinds, | 


is certain, that atleaſt a number of the larger 
as the lobſter, crab, c. have a ſoft ſubſtance i- 
milar to the brain, from which the optic and other 
| nerves take their riſe ; beſides, n this fab. 
ſtance is irritated, the animal is thrown into con- 
vulſions: hence we would conclude, that inſets 
have a brain as well as the former claſſes, altho* 
this is ſmaller in proportion to their bodies. 
They have a sTOMACH, and other organs of di- 
geſt ion; and it is curious, that in ſome, as the lob- 
ſter, the teeth are found in the tomach. 
They have a HEART and blood-veſſels, and cir- 
culation is carried on in them ſomewhat as in the 
former claſs: but the blood is without red glo- 


bules; or, as naturaliſts ſpeak, is colourleſs. In the 


lobſter, and others of the larger kinds, when a 


piece of the ſhell is broken, the pulſation of the 


heart is ſeen diſtinctly, and that ſometimes for 
ſeveral hours after it has been laid bare. 
LunGs. The exiſtence of theſe by ſome has 


beendenied. But late experiments and obſervations 


ſhow, that no ſpecies want them, or at leaſt ſome- 
thing fimilar to them; and in many inſects, they 
are larger in proportion than in other animals: in 
moſt of them, they lie on or near the ſurface of 
their body; and ſend out lateral pores or trachez, 
by which, if the animal is beſmeared with oil, it 
is inſtantly ſuffocated. ; | 


GENERATION. Many have imagined that the 


generality of inſects were merely the production 


of puttefaction, becauſe they have been obſerved 


to ariſe from putrefied ſubſtances: but a contrary 


opinion is now more generally adopted; and it is 
pretty certain, that-if putrid bodies be ſhut upan 


a cloſe veſſel, no inſectꝭ are ever generated * 
eee 
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their ova have been originally depoſited there. 
They lay their eggs in places moſt convenient for 
the nouriſhment of their Joung z ſome in water, 

others in fleſh; ſome in fruit and leaves; while 
others make neſts in the earth or in wood, and 
| ſometimes even in the hardeſt ſtone. The eggs of 
all inſects firſt become worms 3 rom 
which they are changed into aureliæ, ſo named 
from ee incloſed in a caſe; and theſe dy- 
ing, or ſeeming to die, a fly or butterfly ſucceeds, 
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168. 14. For rolls, read lolls. 
— end. For part in other animals, read pi in bis and fore 


23. 1t. For paunches, read pouches. 


127. 21. For experiment, read experience. 


— — — — 
CORRECTIONS. | 


ge, line. 
35. 22. For preſerved, read + | 
27. end. For fit down on all fours, read walk on a all fours. | 


„ 


22. 20. For internal, read inteſtinal. 


other animals. 


— * ter mucus, ai of a yellow colour, 
24. or diſcoverer - eta inch Sf 
— * For half an he an inch, and half. 
— 26. For below thi the CAREY 
32. 29. For extended, a f. 

35. near end. For fac Fed 9 ' 
39. cud. For pref; ;Fead pa 

40. $- For under-hooks, * tenter- hooks. 

41. 18. For proper, read peculiar, 
43. 23. For globule, read globe. | 

44+ 27. For obſcured, read abſorbed... 

45. 13. For brains, read brain. 

— end. For to be oi either ſide, read to be on either ſide. 

46. 17. For proceſſus mamillaris, read proceſſus mamillares. 
71. 17. For ſmalleſt, read largeſt, 

72. 20. For longer, read larger. 


- 


73. 3. For arterioſus, read canalis arterioſus. 


— near end. For one-third, read two-thirds. 


74. 10. For auricle, read ri he auricle, —— 


83. end. For external, read internal. 

86. near end. For larger.and much longer, read longer. 
87. 26. For it almoſt, read the greateſt part of it, 
111. 35. For ſtenhill, "read "en. ok 
121. near end. For the muſcles, read their bodies, 


INDEX. 


* *» D „ 


1e deferibed, FA * Whether it exits in wo- 
men, 69. He | 
Amphibious animals, Ta. | | 
Anatomiſts frequently borrow theirdeſeriptions 0 of the * 

of the body from brute - animals, 14. | 
Animals, why multiparous ones have many e 433» 
Appendix vermiformis much larger in a dog than in ew. 
232. Of its uſe in diſſerent animals, 23. x. 41 | 
Aqueous animals, their anatomy, 172. [7 

Attrition, the means of n in fowls, 15. | Not ſoi in 

the human ſpecies, „ 3. 


_ Bladder of a dog, why different in ſhape om that of the 
human ſpecies, 27. Miſtake of anatomiſts in carnivorous 

figure in man, 28. Why more muſcular in tvorous- 
animals than in others, 29. 

Bourſe-noire, a peculiarity in the eyes of fowle, 10. 

Brain, its ſtructure nearly the ſame in all e 47. 
Much leſs, in proportion, in them than in man, 43. Brain ; 
of fiſhes, 127. Whether _ in inſets, 131. | 


— 


* * 
* * 


Carnivorous bird, anatomy of one, 117. 

Ceck, anatomy of one, 83. Organs of Sea ib. * 
digeſtion i is performed in this animal, 85. Inteſtines de- 
ſcribed, 86. Pancreas, ſpleen, heart, and lungs, 37. 
2 rachea arteria and voice, 88. Diaphragm, 89. Lym- 
po ic ſyſtem, ib. Kidneys and organs of generation, -4 

hy the cock is ſalacious, 92. Nutrition of the | 
tus, 93. Deſcription of. the parts about the neck and 
head, 106. Organ of ſmelling, 108. How the defect of 
ſmelling is ſupplied in birds that grope for their food, 109. 
Deſcription of the eyes of a eock, ib. Ear deſcribed, 110. 

Codfiſbes have an bard cretaceous ſtone in their heads, 129. 

Comparative anatomy, its uſes, 14. | 

Cow, anatomy of one, 66. Some things peculiar to the for 
tus, ib. Wherein the uterus of 'a cow differs from the 
human, ibid. Chorion, 68. Allantois, ib. Amnios, 70. 
Fœtus has two venz umb'licales, ib. Hippomanes de- 

ſeribed, ib. Internal peculiarities of the foetus, 71. Diſ- 
pute concerning the uſe of the foramen ovale and canalis 
- arterioſvs, 72. Kidneys, 74. The creature conſidered 
as a ruminant animal, ibid. How the wg © of: dentes 
inciſores is ſupplied, ib. Why theſe animals require a 
ſmaller quantity of food than horſes, 77, 78: Inteſtines 
of the cow, ibid. How its rumination is M. wh ib, 
A, liver, and veſica urinaria, deferibed, 78 78. Qrgans | 

W heart, &c. 279. 
M | Croce. 


134 


| Diaphr om of a dogm ore looſe thanthe human, and why, 33. 


* 


tion, Bs. © . 3 5 | 

Deg, his anatomy, 18. Does not fweat, ib. But has inſen- 
- ſible perſpiration, ib. a. Rabies canina, a diſeaſe pecuhar 
to the dog-kind, ib. Has an omentum reaching down 
to the os pubis, and why, ib. Why he is not ſubject to 
hernia. 19. Stomach deſcribed,” ib, Inteſtines much 
ſhorter than in man, 20. Duodenum deſcribed, 21. Ap- 
pendix vermiformis, 22. Uſe of the mucous glands on its 
internal ſurface, 23. 2. Meſentery longer than in man, ib. 
Pancreas, ſpleen, and liver deſcribed, 24. Kidneys deſcri- 
bed, 26- Glandulz atrabiliariz, ureters, and bladder, 27. 
2 veſſels, 30. Scrotum, teſticles, and penis, 31. 
Their particular manner of generation acebunted for, 32. 
Proftate glands and uterus, ib. Diaphragm. and mam- 
mæ, 33. Sternum, pericardium, and heart, 34, Thy- 
mus, 37. Thoracic duct and lungs, 38. Dogs ſhown 
to be carnivorous from the form of their teeth, 39. 
Tongue deſcribed, ib. Velum pendulum palati, 40. Oe- 
ſophagus and noſe, 4r., Ear, 42. Eye, 43. Brain, 4s. 
Olfactory nerves and organs of ſmelling, 46. Particular 
deſcription of the muſcles, 48—66, Lift of thoſe pecn- 

har to the animal, 65. 0 | ls 


Digeſtias in the human ſpecies not performed by attri- 


Eagle, by what means it can look at the ſun, r09., 

£ye, curious ſtructure of this organ in inſets, 130. In 
fiſhes defended by a pellucid membrane, 128. pecu- 
liar membrane ia that of Nag „„ . 


| Fiſhes, how divided, 16. Their anatomy, 216. Have 
no neck, 117. Peculiar conſtruction of their teeth, 118. 
Digeſtion, how performed, ib. Strange appearance of 
their pancreas, 119. Organs of generation deſcribed, 120. 
Their ſwimming- bladder, 121. Why dead fiſhes ſwim 
with their bellies uppermoſt,” 122. Of the ureters and 
bladder, 123. Why the exiſtence of thefe parts has been 
denied in fiſhes, ib. Their diaphragm, heart, and bran- 
chiæ, ib. Of the motion of their blood; 124. Their 
Iymphatics, ib. Thoracic duct, 126. The brain of fiſhes 
_ deſcribed, 127. Organ of ſmelling very large, and their 
ſenſe of ſmelling very acute, ib. They diſcover their food 
by the ſmell, ib. Deſcription of their eyes, 128. Of 
their organs of hearing, 129. | | 
Flat fiſhes, why they lie at the bottom of the water, 122. 
Fouls, how divided, 16,79. Generaldeſcription of them, 79. 
Uſes 'of their feathers, ib. How by nature fitted for'fly- 
ing, 80. Mechaniſm of their toes, 8 f. Of „ 82. 
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Frog, anatomy of one, rx6, Mip | ation, | 
Call. bladder wanting in ſeveral A n 01 


ber K. their eyes, 10g, 110. r 1 as 4 Le il in 
the dark, 110. Why doniefti © onePranget be | 


ent, $5. 2 


Glandula thyroidea, their uſe, 37. 
Coofe, why it ſtretches out. — neck in aſcending, 3 1. 


| Heads of quadrupeds leſs N than they would ſcem, as; 
| > a 1 to n cowe, 


Hippomanes, a 
mares, &c. . m 


Inteflines of a dag Ae and have their © conts' thicker 


than in man, and why, 20. 


Inſet why their anatomy is uſeful, 14. Have their bo- 


dies covered with an hard cruſt, 129. This cruſt ſerves 
for ſkin and bone at the ſame time, 130. Their various 
claſſes named from their legs and wings, ib. Their eyes 
curiouſly conſtructed, ib. Uncertain whether they ſee 
objects multiplied, 121. Whether they have a brain, ib. 


Of tbeir ſtomach, heart, lungs, and manner- of 1 | 


tion, ib. Of their W changes, 132. 


Kiagneys or a dog have a pelvis formed within their an. 


ſtance, 26 
s L. 


Lap-degs ſometimes troubled with an epiplocele when very 5 


fat, 37. 
Left-handed people, miſtake concerning them, 37. 
Lithatomy, why the high operation of it cannot be per- 
formed in man without danger of opening the cavity of 
the abdomen, 28. 


Liner of a dog and other animals divided into a great num- 


ber of lobes, 25. Why not eee with the dia- 
12 m in them as in man, ib. 
izard. circulation of its blood, 116. 


FF y1phatic ſyſtera of birds deſcribed, 89. 


Man not originally a carnivorous animal, 22. Why be can- 
not, by any invention, fly, $0. 


Membrana nictitant, a membrane peeuar ta, the eyes of 


quadrupeds, deſcribed, 43. 


Muſcles of a dog particularly deſcribed, 48—66, Thoſe 


culiar to man, 65.- Thole peculiar to a Des 66. 
Alyolofy of animals e young anatomiſts, 14. *. 


o why fo long in Ln dog, 18. Neceſfcrily morter bo.” 


une cies, jb. - 
| K 5 .. Oviphrees 


| } + 


72” 0 N 1 * ö 
Ovi parou animals; how hatched from the 4 7. 1 
. ther the feetus Frecives its e ee oon 


Panersas aſellii ae bed, 24 


Panniewlu carnoſils, a ſubſtance immedi 1 
cin of quadrupeds, 17. Wanting in — 
Why reckoned one of the N he b. — 


body, ib. 
Pupil of the eye, differently figured i in different animale, 45 


* Quadrupeds,. hew:  Grided Mg. General deſcription- of 
them, 17. In northern climates have thick and warm 
furs, but not ſo in ſouthern regions, ib. 4 — the cutis 
„and cuticula diſpoſed as in man, ib. Have a ſubſtance 
_ called panniculus carnoſus under t Neun, ib. Moſt of 
_._ * them want clavicles, and why, ibs _ quadrapeds 
. reſemble human fetuſes in their ſpertmatic veſſels, 30. 
- Whence the notiorof their being ſu Wees to herniæ, ib. 
Have longer nech than the . pecies, 38. Why 
ſome of them have Jong jaws, 39. . Have a peculiar mem · 
brane on their eyes called membrana u aan, and a 
muſcle called ſuſpenſorius, 43. 4rridn the brain much 
leſs in proportion than . 45. 


. * canina, 4 diſeaſe peculiar to the dog: ind, 18. 1 
ight fide, why ſtronger than the left, 35. This difference 
not peculiar to man, 36. 
a . Ruminant. animals can be ſupported with leſs [food than 
| others, and why, 77. 

Rumination of cows, organs hecefſary for it, 74 ee 

is performed, 77. 

Runnet, for curdling milk, whence p procured, 76. 


Scrotum leſs pendulcus i in dogs chan in the human tecies, 
and why, 31. | 

Serpent, circulation of its blood, wy 3 

Stomach of a dog has thicker coats and a ſmaller e eonttae · 

- tile power than in man, 206. 

_Suſpenſoriuc, a muſcle Dy! to the eyes of quadrupeds,q5 


Tapetum of the eye defined in different animals, « 4% 
Thymus and glandula thyroidea, their uſe, 37. _— 
Tortoiſe, anatomy of one, 112. Its lacteals, 114. | 


Urine, cauſes of its excretion, 29. 3 

Jula wanting in dogs, 40. How this defec 1 fopylied; l . 

Vaſa deferentia have a A vi muſcular power in . 
khan in other animals, „ 
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